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(54) LIQUID CRYSTAL DISPLAY DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To efficiently improve the luminance of a 
display image and to suppress the heat generation of a light source. 
SOLUTION: This device is equipped with a panel which has multiple 
pixels arranged, a light source which visualizes an image displayed on 
those pixels, a control circuit which controls the light source, and a 
gradation characteristic control circuit for a video signal; and the 
control circuit for the light source has a function of repeating a cycle. ;\ 
including a 1st period wherein a current having 1st intensity is supplied 
to the light source and a 2nd period wherein a current having 2nd 
intensity different from the 1st intensity is supplied to the light source 
and is controlled by the control circuit in the 1st and 2nd periods 
according to display information, and the gradation characteristic 
control circuit is also controlled according to the display information so 
as to always have an excellent contrast. 
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CLAIMS 



[Claim(s)] 

[Claim 1] It is the liquid crystal display which has the period which consists of time amount in which said 
light source has the 1st luminescence brightness in the liquid crystal display with which it had the light 
source which irradiates a liquid crystal panel and a liquid crystal panel, and time amount which has the 
2nd luminescence brightness, and has the control circuit changed based on the indicative data to which 
the time amount ratio of the 1st luminescence brightness in this period and the 2nd luminescence 
brightness is supplied from the outside. 

[Claim 2] The time amount which has said 1st luminescence brightness in a liquid crystal display 
according to claim 1 is a liquid crystal display which makes the time amount ratio of said 1st 
luminescence brightness [ in / it is longer than the time amount which has the 2nd luminescence 
brightness, and / in said control circuit / said period ] 50% or more when it is smaller than 50% when said 
indicative data is an animation, and said indicative data is a still picture. 

[Claim 3] It is the liquid crystal display said whose 2nd luminescence brightness is 0 substantially in a 
liquid crystal display according to claim 1. 

[Claim 4] According to the comparison result by the data comparator which measures the pixel which 
corresponds by the data storage section said control circuit remembers said indicative data to be by at 
least one frame in a liquid crystal display according to claim 1, and the indicative data stored in said data 
storage section and the indicative data inputted, and said data comparator, it is the liquid crystal display 
which has the pulse control section which outputs the signal which controls the time amount ratio of 
said 1st luminescence brightness in said period. 

[Claim 5] It is the liquid crystal display which said data storage section makes a comparison pixel a part 
of all pixels of said display panel, stores the data in a liquid crystal display according to claim 4, and 
compares with the pixel data Of the input datai corresponding to this the data of a pixel with which said 
data comparator was stored as said comparison pixel. 

[Claim 6] It is the liquid crystal display on which said comparison pixel centralizes the distribution near 
the center of a display of said liquid crystal panel in a liquid crystal display according to claim 5. 
[Claim 7] It is the liquid crystal display with which said control circuit controls the time amount ratio of 
the 1st luminescence brightness in said this period, and the 2nd luminescence brightness in a liquid 
crystal display according to claim 1 based on the brightness information of said indicative data. 
[Claim 8] The liquid crystal display which has the control circuit which changes the start time of the 
light source which has the period which irradiates a liquid crystal panel and this liquid crystal panel, and 
consists of the 1st luminescence brightness and the 2nd luminescence brightness, said 1st 
luminescence brightness, and the 2nd luminescence brightness based on the indicative data supplied 
from the outside. 

[Claim 9] In a liquid crystal display according to claim 8 said control circuit The data storage section 
which memorizes said indicative data by at least one frame, The data comparator which measures the 
pixel which corresponds by the indicative data stored in said data storage section, and the indicative 
data inputted, The mode judging section which judges which field of the viewing area corresponding to 
said two or more light sources has many animation displays according to the comparison result by said 
data comparator, the liquid crystal display which said two or more light sources are alike based on the 
judgment result of said mode judging section, respectively, and has the pulse control section which 
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outputs the signal which receives and controls the start time of said 1st luminescence brightness in a 
period, and the 2nd luminescence brightness. 

[Claim 10] It is the liquid crystal display which outputs the signal which shows said the 1st start time 
and period of luminescence brightness that the period of said 2nd luminescence brightness is started 
immediately after completing the writing of the indicative data of the field where said indicative data 
changes most in a liquid crystal display according to claim 8 among the fields of each of said liquid 
crystal panel corresponding to said two or more light sources in said control circuit. 
[Claim 11] It is the liquid crystal display said whose 2nd luminescence brightness is 0 substantially in a 
liquid crystal display according to claim 8. 

[Claim 12] A liquid crystal panel, the light source which irradiates this liquid crystal panel, the 
luminance-distribution detection control circuit which detects the luminance distribution data for at 
least one frame of said image data based on the image data inputted, and the gradation property 
between each set point which updated and updated the value of said at least one specific gradation 
location based on said luminance distribution data are a liquid crystal display characterized by to have 
the gradation control circuit for which it asks for every pixel with operation expression linearly. 
[Claim 13] The number and setting-out gradation spacing of the specific gradation updated for every 
frame to a whole floor tone field in a liquid crystal display according to claim 12 are arbitrary liquid 
crystal displays. 

[Claim 14] The liquid crystal display which has a liquid crystal panel, the light source which irradiates 
this liquid crystal panel, the luminance distribution detection control circuit which detects the luminance 
distribution data for at least one frame of said image data based on the image data inputted, and the 
light source control circuit which controls at least one of the luminescence stage of said light source, 
and the luminescence time amount based on said luminance distribution data. 

[Claim 15] It is the liquid crystal display which controls at least one of the pulse width duty of a blink 
wave for said light source control circuit to control luminescence of said light source in a liquid crystal 
display according to claim 14, and the phases. 

[Claim 16] It is the liquid crystal display which controls at least one of the pulse width duty of a 
modulated light wave for said light source control circuit to control luminescence of said light source in 
a liquid crystal display according to claim 14, and the phases. 

[Claim 17] It is the liquid crystal display which controls the luminescence time amount of said light 
source so that the luminescence time amount of the light source for said light source control circuit to 
display bright image data relatively in a liquid crystal display according to claim 14 becomes longer than 
the issuance time amount of the light source for displaying a dark image relatively. ; 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display which used a liquid crystal display 
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component, electroluminescence devices (Electroluminescence Device), etc., raises the brightness of 
the display screen efficiently, and in order to make it equalize in this display screen, it relates to the 
display which has the suitable light source. 
[0002] 

[Description of the Prior Art] The indicating equipment using a liquid crystal display component (called a 
liquid crystal display panel), electroluminescence devices (it is called the following and the EL element 
which separate in an organic system and an inorganic system with the fluorescence ingredient to be 
used), a field emission component (it is called FE component Field Emission Device and the following), 
etc. performs image display, without establishing the space for scanning an electron ray two-dimensional 
in the background of the display screen like the Braun tube (it being hereafter called CRT:Cathode Ray 
Tube). Therefore, these displays have the descriptions, like lightweight thinly being a thing and power 
consumption is low compared with CRT. These indicating equipments may be called a flat-panel display 
(Flat Panel Display) from the exterior description. 

[0003] The display using a liquid crystal display component, an EL element, FE component, etc. is 
spreading widely instead of the display using CRT from the above-mentioned advantage over CRT in 
various applications. There is also technological innovation called the improvement in image quality of a 
liquid crystal display component, an EL element, etc. in this background. On the other hand, in order that 
the demand to an animation display may become strong and may realize an animation display in the 
display using a liquid crystal display component by the spread of multimedia or the Internet in recent 
years, the improvement by the liquid crystal ingredient or the actuation approach is made. However, not 
only a liquid crystal display but high brightness— ization for displaying an image equivalent to the 
conventional CRT in the display called a flat-panel display has been an important technical problem. 
[0004] In order to obtain an animation display equivalent to CRT, impulse mold luminescence which the 
electron ray radiated from an electron gun is scanned [ luminescence ] to each pixel, and makes the 
fluorescent substance of each pixel emit light is indispensable. 

[0005] On the other hand, the liquid crystal display has been made difficult [ a perfect animation 
display ] for hold mold luminescence using the light source unit by the fluorescent lamp, for example. 
[0006] As the technique of solving the above-mentioned technical problem concerning a liquid crystal 
display, it is reported that the method of using for the light source a direct female mold light source unit 
(light source structure which is made to counter the display screen of a liquid crystal display component, 
and arranges two or more fluorescent lamps) is the liquid crystal ingredient of a liquid crystal cell (liquid 
crystal layer enclosed between substrates) or amelioration of a display mode. Drawing 1 6 is drawing 
having shown an example of the burning actuation approach of the direct female mold light source unit 
proposed for animation display, and shows the layout of the direct female mold light source unit which 
was made to counter the display screen (broken-line frame), and has arranged eight tubular lamps, and 
the timing of each point LGT start time of each lamp as a brightness wave. The brightness wave shown 
in drawing 16 R> 6 means that brightness increases, when becoming a drawing upside with a convex. 
The burning start time of each fluorescence tubing is shifted to what has been arranged downward from 
what has been arranged at the upside one by one so that clearly from drawing 16 . This the burning 
actuation of a series of synchronized with the scan period of an image display signal, and was repeated 
■* - by every image display^ period (period, which sends^ a.status-signaJ /to all the.pixels of the display screen) 
of one frame. ("Liquid crystal" magazine, Vol.3, No.2 (1999), p99-p106 reference) 

There is a technique which modulates the brightness of the light source on the other hand according to 
the scene of the animation signal transmitted to a liquid crystal display. This technique reads average 
luminance data to the maximum brightness data of the status signal which constitutes an animation 
signal and which is transmitted to a liquid crystal display for every image, the minimum brightness data, 
and a list, and controls the current (henceforth, lamp current) supplied to the light source according to 
these data. Usually, if a lamp current is made into reference current (for example, 4.5mA), in the case of 
an image bright on the whole, a lamp current will be set up in a certain period more highly (for example, 
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8mA) than reference current, and it will return to reference current after that. Conversely, in the case 
of an image dark on the whole, a lamp current is set up lower (for example, 1.5mA) than reference 
current. (The "Nikkei electronics" magazine, 1999.11.15, no.757, 1999, p139-p146 reference) 
The temperature rise of the part which supplies a current higher than reference current to the light 
source by this setting out in the case of the former (image bright on the whole), and the light source is 
also large. In the case of a fluorescent lamp, the mercury (Hg) vapor pressure in a fluorescent lamp rises 
by the temperature rise, and a mercury atom (the amount of mercury vapour) increases within the 
fluorescent lamp concerned. On the other hand, if an excessive mercury atom exists in a fluorescent 
lamp, the probability for the ultraviolet rays produced within the fluorescent lamp by the collision with a 
mercury atom and an electron to be absorbed by the mercury atom will become high, and the brightness 
of the fluorescent lamp itself will fall. In order to avoid this effect, after setting up a lamp current in the 
above-mentioned period more greatly than the above-mentioned reference current, before the mercury 
vapor pressure in a fluorescent lamp changes, a lamp current is returned to reference current. Thus, by 
changing a lamp current, the brightness of a fluorescent lamp is made higher than it when supplying 
reference current to this. Moreover, in the case of the latter (image dark on the whole), it is necessary 
to suppress the leakage of a slight light from the pixel which displays black or the color near this that 
the brightness of the light source is high. On a screen dark on the whole, the absolute magnitude of the 
light which should make light transmittance penetrate also in the pixel set up highly most in a screen is 
small. For this reason, a lamp current is set up lower than reference current, and while extracting the 
leakage of the light from the pixel which stops the brightness of the light source and displays black or 
the color near this, the power consumption in the light source is reduced. 

[0007] From the combination of these two techniques, the dynamic range (ratio of the maximum 
brightness / the minimum brightness) of the brightness in the image seen by the whole animation 
spreads 2.8 times over the past, respectively the more than twice of the liquid crystal display of the 
400-500:1, and the former. [ contrast ratio / that ] 
[0008] 

[Problem(s) to be Solved by the Invention] If the number of the fluorescent lamp carried in a direct 
female mold light source unit is increased when carrying out the technique of performing burning 
actuation of an above-mentioned direct female mold light source unit in order in a liquid crystal display 
for example, the luminescence time amount of each fluorescent lamp occupied during the burning 
actuation period of one period (equivalent to one frame) will become short. For this reason, the 
' 'brightness :effectiv&nciss "in thVWh"6l& 'cfi'i^6t : f ertiale'rliold light source unit fell- r ; -.; ; : . : ; ; : 
[0009] Moreover, in order to raise the brightness of a display image, when the power impressed to each 
fluorescent lamp was increased, the liquid crystal cell was locally heated by generation of heat of a 
fluorescent lamp, and homogeneity also fell. 

[0010] The image display in a liquid crystal display makes the orientation of the liquid crystal molecule 
closed by the liquid crystal cell of the liquid crystal display component carried in this carry out in the 
direction corresponding to the image information (electric field impressed to a liquid crystal cell) 
concerned, is set as the value of a request of the light transmittance of a liquid crystal cell, and is 
performed. For this reason, when the liquid crystal molecule in a liquid crystal cell carries out orientation 
certainly in the direction according to : image information, it is^desirable to maintain the viscosity, in a- 
liquid crystal cell at a proper value, and it may enclose a thickener or an adhesiveness-reducing agent 
with this liquid crystal cell with a liquid crystal molecule. However, if the temperature of a liquid crystal 
cell rises locally, viscosity will fall in this part and a part of sense of a liquid crystal molecule will become 
random (isotropic-phase-izing of a liquid crystal layer). 

[001 1] Therefore, the light transmittance to which only the liquid crystal cell of this part does not 
correspond to the electric field impressed to a liquid crystal molecule is shown, and, for this reason, it is 
impossible to make the display brightness in the liquid crystal display of a horizontal electric-field mold 
higher than 300 cd/m2 as a matter of fact. 
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[0012] Moreover, when the technique which constitutes an above-mentioned animation signal of 
adjusting the brightness of the light source for every image is carried out to a liquid crystal display, 
setting out of the timing which lowers the lamp current supplied to the light source when displaying an 
image bright on the whole to the reference current concerned from a value higher than the above- 
mentioned reference current is difficult practically. Although the lamp current once set up more greatly 
than the above-mentioned reference current must be returned to reference current before the mercury 
vapor pressure in a fluorescent lamp changes in order to raise the brightness of the light source from 
the value when supplying reference current to this as above-mentioned, the timing which changes a 
lamp current in this way must be experientially set up based on correlation with the measurement data 
of the temperature change of the light source (fluorescent lamp), and light source brightness. Moreover, 
if it takes into consideration to the difference of the service condition of a display, for example, a room 
temperature etc., setting out of the timing which changes a lamp current is very difficult. Furthermore, 
with this technique, in order to change the light source brightness of each image display time of day 
according to the brightness of each image, the contrast ratio for every image stops at extent which can 
be attained with the conventional liquid crystal display. When the brightness of a rear^spring-supporter 
image will display the hardly changed image on a fixed period (period- when the image data of a multiple 
frame is transmitted to a liquid crystal display) like a static image even if it applies this technique to a 
liquid crystal display if this is put in another way, that contrast ratio cannot be raised. 
[0013] The object of this invention is to offer the liquid crystal display which controlled generation of 
heat of the light source, and its control approach while improving the brightness of a display image 
efficiently. 

[0014] Or the object of this invention is to offer the liquid crystal display which has improved dotage by 
the animation, and its control approach. 

[0015] Or the object of this invention is to offer the liquid crystal display which improved contrast, and 

its control approach. 

[0016] 

[Means for Solving the Problem] In order to attain the above-mentioned object, in the liquid crystal 
display with which it had the light source which is prepared in a liquid crystal panel and this liquid crystal 
panel, and irradiates this, the light source has the period which consists of the 1st luminescence 
brightness and the 2nd luminescence brightness, and changed it based on the indicative data to which 
the time amount ratio of the: 1st luminescence brightness in this period and the 2nd luminescence 
brightness is supplied from the outside. , Here, it is higher than the 2nd luminescence brightness, and as 
an example, the 1st luminescence brightness is smaller than 60%, when said indicative data is an 
animation, and when said indicative data is a still picture, it makes the time amount ratio of said 1st 
luminescence brightness in said period 60% or more. Moreover, the 2nd luminescence brightness is 
substantially set to 0 in order to raise repeatability when the after-image of the 1st luminescence 
brightness and brightness are low. 

[0017] Moreover, according to the comparison result by the data comparator which measures the pixel 
which corresponds as an example of a control circuit configuration by the data storage section which 
memorizes an indicative data by at least one frame, and the indicative data stored in the data storage 
section and the indicative data inputted, andthedatacomparaton/the pulse-control section which- .... 
outputs the signal which controls the time amount ratio of said 1st luminescence brightness in a period 
constituted. 

[0018] The comparison pixel measured by the data comparator is a liquid crystal display characterized 
by centralizing the distribution near the center of a display of said liquid crystal panel. 
[0019] Moreover, the control circuit was made to correspond to each light source, defined the field of a 
display panel, and it constituted it so that it might change based on the indicative data to which the 
start time of said 1st luminescence brightness and the 2nd luminescence brightness is supplied from the 
outside based on an indicative data for every field, in order to have made it correspond to two or more 
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light sources. 

[0020] The brightness data generation control section which generates brightness data from R, G, and B 
each image data as another example of a control circuit configuration, The luminance distribution 
detection control section which detects the luminance distribution condition over the input image data 
for one screen from the generated brightness data, The broken line point gradation control section 
which controls a gradation property according to a luminance distribution detection result, The 
configuration configuration was carried out by the back light modulated light control section which 
performs modulated light control of a back light according to said luminance distribution detection result, 
and the blink back light control section which controls the luminescence timing of a back light to the 
indicative data of one screen. 

[0021] Moreover, also in the configuration which has the both sides of a configuration of being shown in 
the two above-mentioned examples as an example of a control circuit configuration, it is satisfactory in 
any way. 
[0022] 

[Embodiment of the Invention] This invention is equipped with the control circuit which controls the 
panel by which two or more pixels have been arranged, the light source which visualizes the image 
displayed on the pixel of these plurality, and this light source. That control circuit Supply the current 
which has the 1st reinforcement at the 1st period to the light source, and the current which has the 2nd 
reinforcement at the 2nd period (it differs from the 1st reinforcement) is supplied to the light source. 
The luminous intensity (integral value of the brightness of the light between that period) which repeats 
this the 1st period and 2nd period periodically, and is radiated from the above-mentioned light source in 
that period is controlled to become higher than the integral value of brightness when the above- 
mentioned light source in the same period makes the light switch on by the rated current. In addition, 
the integral value of the brightness at the time of making the light switch on by the rated current made 
applicable to an integral the thing in the condition that the brightness about 30 minutes after after 
burning was stabilized. 

[0023] Moreover, the substrate of a couple with which the panel has been arranged so that each may 
counter when a display is a liquid crystal display (at least one side has sufficient light transmittance for 
making the light from the light source penetrate), It has the liquid crystal layer (additives, such as a 
liquid crystal molecule or this, and an adhesiveness-reducing agent, are included) enclosed between the 
substrates of this couple, and the electrode which constitutes a pixel, and the signal line which 
transmits image information to this are prep least in one side of the substrate of a couple. Thus, 

the constituted panel is called a liquid crystal display panel (Liquid Crystal Display Panel) or a liquid 
crystal display component (Liquid Crystal Display Element). The light source makes a fluorescent lamp 
or the optical element (for example, light guide plate) optically combined with this fluorescent lamp 
counter one [ at least ] field of a panel, and is arranged. In recent years, the thing using the light 
emitting device array which replaced with the fluorescent lamp and has arranged two or more light 
emitting devices along with a panel is also proposed. 

[0024] In the display by this invention, especially the size relation between the 1st current and the 2nd 
current of the above supplied to the light source is not limited. However, when the case where make the 
light source turn on continuously and this display is used-as usual is also taken into consideration, it-is - >, 
desirable to set up the 2nd current small to the 1st current. 

[0025] in addition, a liquid crystal display component — the brightness of the image which should display 
the time amount allocation in the 2nd period on the 1st current value list from the video signal 
transmitted to a display at the 2nd current value and the 1st period list may be computed by being, and 
you may adjust according to it (viewpoint V). To image data without the need of making brightness and 
contrast high especially, a presser foot and power consumption are especially saved for the value of the 
larger one of the 1st and 2nd currents. In this case, the luminous intensity (integral value of the 
brightness of the light between that period) radiated from the above-mentioned light source in a period 
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may become lower than the integral value of brightness when the above-mentioned light source in the 
same period makes the light switch on by the rated current. 

[0026] Hereafter, the concrete operation gestalt of this invention is explained with reference to the 
drawing relevant to this. 

[0027] With the drawing referred to by the following explanation, what has the same function attaches 
the same sign, and explanation of the repeat is omitted. 

[0028] Drawing 1 is the outline block diagram of the liquid crystal display carrying the liquid crystal 
display module by this invention, drawing 1 — setting — 8 — a fluorescent lamp and 20 — a direct- 
current-voltage-supply input terminal and 21 — an inverter circuit and 23 — a modulated light circuit 
and 25 — a switching control circuit and 27 — a liquid crystal panel and 28 — a liquid crystal display 
module and 29 — a television input terminal and 30 — a video input terminal and 31 — in S input 
terminal and 32, an analog image processing control section and 35 show a digital image processing 
control section, and, as for an analog PC input terminal and 33, 36 shows a liquid crystal display 
respectively, as for a digital PC input terminal and 34. 

[0029] In drawing 1 , a liquid crystal display 36 makes a still picture possible to the Lord as an image 
input at the Lord from an animation and the analog PC input terminal 32, the digital PC input terminal 33, 
etc. from the television input terminal 29, the video input terminal 30, the S input terminal 31, etc. The 
inputted analog image data are an analog image processing control section. In 34, brightness- 
chrominance-signal separation processing, analogue-to-digital transform processing, etc. are performed, 
and it outputs to the digital image processing control section 35 as digital image data. In the digital 
image processing control section 35, interlace-non-interlaced transform processing, amplification 
processing, etc. are performed, and it outputs to the liquid crystal display module 28. By the liquid 
crystal display module 28, while inputting the inputted digital image data (DATA) into a liquid crystal 
panel 27, it inputs into the switching control circuit 25. In the switching control circuit 25, the condition 
of this inputted digital image data (DATA) is detected, and a detecting signal is outputted to the 
modulated light circuit 23. The modulated light circuit 23 is a fluorescent lamp by outputting the 
modulated light control signal for acquiring a good display condition to an inverter circuit 21 according to 
the condition of this detecting signal. Light source control of 8 is performed. 
[0030] Hereafter, sequential explanation is given about the detail of each part. 

[0031] Drawing 3 and drawing 4 show respectively the sectional view on which the structure of the (a) 
liquid crystal panel was drawn notionally, and the perspective;view,of the light source unit installed by 
the (b) liquid crystal display. A liquid crystal panel is equipped with the light source unit 10 with- which 
the liquid crystal display component which consists of a substrate 3 of the couple arranged so that each 
principal plane may counter, and a liquid crystal layer (the mixture of a liquid crystal molecule orthis, an 
adhesiveness-reducing agent, etc. is enclosed) 2 pinched among these, and the fluorescent lamp 8 were 
carried also in which drawing. Also in drawing 3 (a) and drawing 4 (a), a polarizing plate 1 is formed in the 
principal plane of an opposite hand in the liquid crystal layer 2 in a substrate 3. Moreover, as for at least 
one, two or more pixels (not shown) are arranged two-dimensional among the substrates 3 of a couple 
at the principal plane by the side of the liquid crystal layer 2. Also in the liquid crystal panel shown in 
any of drawing 3 (a) and drawing 4 (a), a user can see an image through the principal plane of a 

.-.-—substrate. 3 from a drawing-upside-. , , . . . . ...... , WTjrr . ... - 

[0032] The liquid crystal panel shown in drawing 3 is called a side light mold (or edge light mold) from 
arrangement of the fluorescent lamp 8 in the light source unit 10. The light guide plate 1 1 which has the 
top face of the quadrilateral arranged so that this light source unit 10 may counter the underside of the 
above-mentioned liquid crystal display component, The fluorescent lamp 8 of the shape of tubing 
arranged along at least 1 side face (one side of a quadrilateral) of this light guide plate, It has the 
reflective film 9 which is made to turn.and reflect in that top face : the reflector 7 to which the side face 
of a light guide plate is made to carry out incidence of the light radiated to the opposite hand of a light 
guide plate, and the light which turns the inside of a light guide plate to that underside, and spreads it 
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from this fluorescent lamp 8, and is made to irradiate the underside of a liquid crystal display component. 
Between the top face of a light guide plate 1 1, and the underside of a liquid crystal display component, 
the optical sheet group 4 containing the diffusion film 6 of a couple and the prism sheet 5 inserted into 
this is arranged. In the liquid crystal panel of a side light mold, the underside of a liquid crystal display 
component is arranged so that it may not counter with a fluorescent lamp 8 but the top face of the light 
guide plate 11 shown in drawing 3 (b) may be countered. 

[0033] on the other hand, since the liquid crystal panel shown in drawing 4 is arranged so that two or 
more fluorescent lamps 8 which can be set to the light source unit 10 may counter the underside of a 
liquid crystal display component (it is shown in drawing 4 (a) — as — directly under [ of a liquid crystal 
panel ]), it is called direct female mold. In the light source unit 10 used for the liquid crystal panel of 
direct female mold, a reflector 7 is arranged so that the light radiated on the drawing bottom from a 
fluorescent lamp 8 may be reflected and a drawing upside (underside of a liquid crystal display 
component) may be irradiated, and boom hoisting for canceling the variation in the optical reinforcement 
in two or more fluorescent lamps 8 and these gaps is formed. Although the optical sheet group 4 is 
arranged like the side light mold between the light source unit 10 and the liquid crystal display 
component, the diffusion sheet 6 arranged by the optical sheet group 4 of a side light mold at the optical 
unit 10 side is transposed to diffusion plate 6a. The optical pattern for canceling the variation in the 
optical reinforcement in two or more above-mentioned fluorescent lamps 8 and these gaps is formed in 
this diffusion plate 6a. 

[0034] In addition, detailed description of the liquid crystal panel of a side light mold is indicated by 
JP,7-281185,A, and detailed description of the liquid crystal panel of direct female mold is indicated by 
JP,5-257142,A, respectively. 

[0035] In an above-mentioned liquid crystal panel, by the change in the impression electric field to the 
liquid crystal layer 2, the light transmittance is set up and an image is displayed. For example, the liquid 
crystal display (active-matrix mold) of TFT (Thin Film Transistor) actuation of TN mold to which angle of 
torsion carried out orientation of the liquid crystal molecule around 90 degrees in the liquid crystal layer 
2, or a vertical orientation mold, In the liquid crystal panel (passive matrix mold) of the time-sharing 
actuation of a STN mold in which angle of torsion carried out orientation at 200 to 260 degrees, the light 
transmittance changes from maximum (white image) to the minimum value (black image) according to 
the increment in the impression electric field to the liquid crystal layer 2. 

[0036] In the liquid crystal panel of the TFT actuation called the horizontal electric-field mold which, on 
the other hand, impresses the electric field impressed to the liquid crystal layer 2 in the direction along 
a substrate side, the light transmittance changes from the minimum value (black image) to maximum 
(white image) according to the increment in the impression electric field to the liquid crystal layer 2. 
[0037] deltand of the TFT-liquid-crystal panel of a horizontal electric-field mold has [ deltand of an STN 
liquid crystal display / the range of 0.5 to 1.2 micrometers ] the range desirable [ product deltand of 
refractive-index anisotropy deltan of the liquid crystal layer 2 and the eel gap (thickness of the liquid 
crystal layer 2) d is desirable when the range of 0.2 to 0.6 micrometers reconciles a contrast ratio and 
brightness, and ] in the case of the liquid crystal panel of TFT actuation of TN mold or a vertical 
orientation mold, of 0.2 to 0.5 micrometers. 
. [0038] Thus^the outline-of the embodimentof this invention in the constituted liquwd crystal -panel -is 
explained in accordance with an above-mentioned viewpoint. 

[0039] Drawing 2 is drawing showing the synchronizing signal (transmission timing of image information) 
when carrying out this invention based on a viewpoint 1 to a liquid crystal display, an image display 
signal, the burning signal of the light source, and the brightness wave of the light radiated from a light 
source unit. The burning signal of the light source supplies the 1st current il to the time amount (the 1st 
period) of deltatl at the light source, supplies the 2nd current ill smaller subsequently than this 1st 
current to the time amount (the 2nd period) of deltatll at the light source, and is shown as a wave which 
repeats the period of delta tl+delta til which is the sum of this time amount of operation. In this example, 
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delta tl and delta til were set up equally, i.e., a current is supplied to the light source with 50% of duty, 
and the value of the 2nd current ill will be held down to OmA of abbreviation. Therefore, an assumption 
of supplying a fixed current to the light source with the power which the light source consumes the 
above-mentioned period of operation illustrates the current value as a mean value iCONST of the 1st 
current and the 2nd current. 

[0040] and the brightness which is equivalent to iCONST from the brightness wave of the light source is 
equivalent to the mean value ICONST (broken line) of the brightness (value which brightness reaches by 
supply of the 1st current of predetermined time) II equivalent to the 1st current, and the brightness 
(value which brightness reaches by supply of the 2nd current of predetermined time) III equivalent to the 
2nd current — then, it is predicted. However, since the temperature of the light source will rise 
gradually if the current of iCONST is continuously passed in the time amount for two or more minutes of 
a period of operation, loss of the light in the interior of the light source increases gradually. For this 
reason, the brightness of the light source shows the value of ICONST (continuous line) lower than 
ICONST (broken line) actually. Moreover, the difference with ICONST (broken line) and ICONST 
(continuous line) spreads gradually from deltall to deltaI2 by the temperature rise of the light source by 
time amount progress. 

[0041] On the other hand, if time amount deltatl which supplies the 1st current il to the light source is 
set up shorter than the duration which reaches a value with the temperature rise of the light source by 
the 1st current il, it can take out, without losing the light of the brightness corresponding to the 1st 
current il within the light source. Drawing 5 shows the relation between whenever [ (a) tubing internal 
temperature ], (equivalence can be carried out also in the mercury vapor pressure in tubing), and 
brightness, and the relation of the current and brightness which are supplied to the electrode of the. 
couple prepared in the (b) cold cathode tube about the cold cathode tube used as one of the light 
sources. Depending on the mercury vapor pressure in that tubing, and the amount of the mercury gas 
which in other words exists in tubing, the brightness of a cold cathode tube responds to the increment 
in mercury capacity, and also increases the temperature in tubing in below a value (in this example, it is 
made mercury vapor pressure, and is 4.7Pa) with this mercury capacity, and the brightness of the cold 
cathode tube itself also rises. However, if mercury capacity exceeds this value of a certain, the light 
produced within tubing will be gradually absorbed by mercury gas, consequently the brightness of a cold 
cathode tube will also decrease. Such an inclination is accepted as long as a cold cathode tube or not 
only mercury gas but a bulb contains an excitation ingredient in the interior. For example, the same 
phenomenon as a cold cathode tube arises also with a xenon lamp. :v...:,.: 
[0042] Moreover, the mercury vapor pressure within cold cathode can carry out equivalence also to the 
temperature within cold cathode, and the temperature within cold cathode rises according to the current 
supplied to inter-electrode [ of the couple prepared in the cold cathode tube ] further. Therefore, when 
supplying a current to a cold cathode tube continuously, according to lifting of the current value, lifting 
of brightness is saturated and is saturated with a certain value. (Refer to drawing 5 (b)) . 
[0043] However, if Current il is supplied to a cold cathode tube as the brightness wave of the light 
source in 1st period deltatl of drawing 2 shows, the brightness will rise gradually. From this, lifting of 
whenever [ tubing internal temperature / when supplying a predetermined current to a cold cathode 
- tube J of being generated with a certain delay to -the supply start time of Current il is distinct ... ,. 
Furthermore, if 1 20Hz 8.4ms (these values are suitable for animation display) is taken into consideration 
the rewriting period of the image data signal in a liquid crystal display, 60Hz for example, 16.7ms, (ms= 
ms) Although it is desirable to set the period of the above-mentioned light source of operation below to 
this period, if it is made to correspond to this period of operation and time amount allocation and the 1st 
and 2nd currents of the above of the 1st and 2nd periods of the above are set up, the effect of the 
above-mentioned temperature rise can be reduced. When the light is continuously switched on from the 
catalog of each cold cathode tube referred to previously by the rated current (an example of the value: 
6mA) of a cold cathode tube, the following knowledge is acquired according to the ambient temperature 
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of a cold cathode tube. 

[0044] (1) With the ambient temperature of 40 degree C, as for brightness, brightness reduction is not 
accepted even for after saturation 200-second progress in about 150 seconds after burning initiation. 
[0045] (2) In the ambient temperature of 60 degree C, brightness shows maximum in about 15 seconds 
after burning initiation, and after that, brightness decreases gently and results after 200-second 
progress at 90% of maximum. 

[0046] (3) In the ambient temperature of 80 degree C, brightness shows maximum in about 10 seconds 
after burning initiation, brightness decreases rapidly to 80% of maximum in [ of after that ] about 10 
seconds, and henceforth, hang after 200-second progress from burning initiation, and brightness 
decreases gently. 

[0047] Even if this invention person etc. set the 1st current as about 2 times of the rated current of a 
cold cathode tube based on these knowledge, by adjusting the value and its supply time amount (the 2nd 
period) of the 2nd current small set up to the 1st current, it hit on an idea of the ability of the 
temperature rise of a cold cathode tube to be inhibited, and the effectiveness was checked. 
[0048] On the other hand, in the 2nd period of the above, in order to supply the 2nd current smaller 
than the 1st current to the light source, the brightness of the light source falls. However, the effect is 
unexpectedly small when the brightness lowering in the 2nd period is seen by the brightness (henceforth, 
panel brightness) of the light which penetrates a liquid crystal display component. When the integral 
value of the panel brightness in the period of operation for the above-mentioned delta tl+delta tH when 
setting it as 0mA (duty: 50%) compared the 2nd current, the following knowledge was experimentally 
acquired about the afterglow of the light source produced at the 2nd period. (Refer to drawing 6 ) 
(4) When the pixel of a liquid crystal display component was white-displayed (the video signal which 
makes light transmittance max was sent to this pixel), attenuation of the light which penetrates that 
pixel was small beyond anticipation, and the integral value of that display brightness became larger than 
the value when carrying out continuation burning of the light source with the same power in the above- 
mentioned period of operation. 

[0049] (5) When the pixel of a liquid crystal display component was indicated by black (the video signal 
which makes light transmittance min was sent to this pixel), attenuation of the light which penetrates 
that pixel was fully large, and the integral value of that display brightness was held down by one half 
extent of the value when carrying out continuation burning of the light source with the same power in 
the above-mentioned period of operation. 

[0050] The maximum brightness required not only of a liquid crystal display but of a display turns into 
brightness of the pixel of two or more pixels displayed most brightly (white). In other pixels, the pixel 
displayed especially most darkly (black), and the pixel displayed with the gradation (dark gray) near this, 
if these display brightness goes up, it will become the image on which the whole display screen was 
spoiled, and it is thought of as what inferiority carries out to CRT by the user of a liquid crystal display. 
[0051] However, when modulating the current supplied to the light source with a predetermined duty as 
mentioned above, the above (4) which this invention person etc. got experimentally, and the knowledge 
of (5) raised the brightness of the pixel most brightly displayed in the display screen compared with the 
conventional technique of having supplied the current continuously, and proved that the brightness of 
the pixel most darkly -displayed.on reverse could be stopped, furthermore,, it proved that -the -above- .. 
mentioned maximum brightness boiled knowledge (4) and (5) markedly, and improved compared with the 
time of carrying out continuation burning of the light source when power consumption in the above- 
mentioned duty is made equal. 

[0052] Although the antecedent basis of this phenomenon is not solved thoroughly, it is clear from an 
experimental result that the afterglow of the light source in the period (the 2nd period of the above) 
which held down the current value held that brightness in the pixel which set up light transmittance 
more than fixed height beyond anticipation. It is clear that this invention attains the object and other 
objects which were already described by the above consideration. 
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[0053] In addition, knowledge (4) and (5) measured the panel brightness of a liquid crystal display based 
on the conditions on which it is specified ED-2522 of EIAJ (Electronic Industries Association of Japan 
specification), and they drew the spectral intensity for every wavelength in a light field (380nm - 780nm) 
from the result obtained by carrying out visibility amendment (human being s eyes converting into the 
amount of the light sensed actual). This measurement puts a liquid crystal display on a dark room, 
separates a luminance meter from a liquid crystal display component 50cm, and to that viewing area, is 
arranged vertically and carried out. As a suitable luminance meter to perform such measurement, there 
is PR704 mold by the photograph research company, for example, and the value of the flux of light per 
unit solid angle can be calculated as a value which does not depend for brightness on measurement 
distance or a measuring-plane product with this equipment. Moreover, the luminance distribution in 
fluctuation of the brightness in the integral value of the brightness in the time amount of a request 
called the period of operation for the above-mentioned delta tl+delta til and its time amount and the 
display screen of a liquid crystal display component can be measured, respectively, for example. In 
addition, generally the contrast ratio of point ** is called for by the ratio of "the brightness when 
indicating the whole brightness / display screen when white-displaying the whole display screen by 
black." Replace with this general technique and some display screens (pixel which forms an image) are 
white-displayed (it is delivery about the video signal which makes such light transmittance that pixel 
section at max). And the test pattern which gives a black indication of some other display screens (pixel 
which forms an image) (the video signal which makes such light transmittance min is sent to the pixel 
section) is displayed on a liquid crystal display component. The brightness of a white display and the 
brightness of a black display may be computed (let each viewing^area size computed at this time be the 
same number), and you may ask for a contrast ratio as that brightness ratio. 

[0054] When setting the period of the above-mentioned light source of operation below to this period to 
the rewriting period (it is 8.4ms at 16.7ms and 120Hz in 60Hz) of the image data signal in a liquid crystal 
display on the occasion of application to the liquid crystal display of this invention based on a viewpoint 
1 as mentioned above, it is desirable to prepare that ingredient so that the response time of the liquid 
crystal ingredient (liquid crystal layer) used for this may be held down to below the rewriting period (the 
16.7 above-mentionedms or 8.4ms) of a data signal. However, when [ remarkable ] late compared with 
the rewriting period of a data signal, a ghost phenomenon (multiplex profile) occurs [ the response time 
of a liquid crystal ingredient ]. For this reason, it is more desirable to shift the timing of the rewriting 
period of a data signal and the period of the light source mentioned above of operation. 
[0055] Therefore, it is good, to . make it differ by setting Up predetermined phase contrast between the 
periods and the rewriting periods (period of the synchronizing signal Vsync in drawing 2 ) of a display 
image signal which consist of 1st period deltatl shown in drawing 2 , and 2nd period deltatll. 
[0056] As mentioned above, although the gestalt of operation of this invention was explained, 
explanation is added according to the following examples about the further detail. 
[0057] Each thickness constituted the side light mold liquid crystal display shown in drawing 3 from 
<example 1> this example using the glass substrate 3 of the couple which is 0.7mm, and the thin film 
transistor for TFT actuation was formed in the substrate of one of these for every pixel. The dielectric 
constant anisotropy deltanepsilon is forward and deltand set to 0.41 micrometers the liquid crystal layer 
- • 2 pinched between the substrates 3 of this couple. Moreover, although the twist angle, of the liquid : ... ~ - 
crystal molecule enclosed with the liquid crystal layer 2 was made into 90 degrees, in order to make the 
speed of response of liquid crystal quick more, low twist cornification of 70 etc. degrees etc. is desirable. 
When suppressing a twist angle, since deltand suitable for this becomes still smaller (for example, 0.35 
micrometers), it needs to contract a eel gap. 

[0058] The light source unit 10 used in this example has the structure which has arranged a total of two 
of one fluorescent lamp 8 each with an outer diameter [ as shown in the perspective view of drawing 3 
(b) / phi ] of 4mm (cold cathode tube) in the direction of a long side of a light guide plate 11. Although 
not shown in drawing here, the diffusion sheet for the improvement in brightness, a recursive 
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polarization reflective film, and the lens sheet that controls the angular dependence of outgoing radiation 
light may be arranged. 

[0059] In this example, the fluorescent lamp 8 was supplied at duty 50%, having used the 2nd current as 
0mA having used the 1st above-mentioned current as 10mA. The skin temperature of a fluorescent 
lamp 8 rises with time amount, as shown in drawing 7 (a), on the other hand, brightness is shown in 
drawing 7 (a) — as — time amount — ** — it both went up, decreased temporarily after that, and was 
saturated soon. Compared with the example of the above-mentioned viewpoint 3 of having set up the 
duty to 60% in this example, attenuation of brightness is low. 

[0060] Thus, if a duty is set up to 50% or less, the temperature rise of the center section of the 
fluorescent lamp 8 will be suppressed by 70 degrees C or less, and the difference of the maximum of the 
brightness of the viewing area (effective viewing area) of a liquid crystal display component (liquid 
crystal display panel) and the minimum value will become 20% or more of the average. Moreover, even if 
it stops a duty to 50% or less, maximum of brightness can be made into two or more 200 cd/m, and the 
minimum value of brightness can be held down to two or less 2 cd/m. 

[0061] By the way, although the lamp diameter of the fluorescent lamp used for a light source unit is 
usually about 2.6mm, the activity of diameter the type of 3mm which thickened glass thickness, and a 
type with a diameter of 4mm or more which made the bore thick further and increased gas and a 
mercury content is also possible. If a lamp diameter is generally enlarged, since surface area becomes 
large, it is advantageous to heat dissipation. Furthermore, there are also operations, such as lowering of 
a burning electrical potential difference and extension of a lamp life (brightness reduction-by-half value). 
Moreover, when a cold cathode tube (fluorescent lamp) with a diameter (outer diameter) of 2.6mm is 
used, if it is not based on the die length but impresses 6mA or more of tube electric currents, luminous 
efficiency (brightness) will fall by generation of heat. On the other hand, at this example, the effect of 
the generation of heat was suppressed by enlarging the outer diameter of a fluorescent lamp 8. For this 
reason, the discharge effectiveness within the fluorescent lamp by supply current also increased, and 
sufficient brightness was able to be obtained even if it stopped the duty to 50%. 

[0062] In this example, change of the ratio of the 1st period (burning period) of the above in the burning 
period of the light source or the 2nd period (idle period) of the above and change of the impression 
power which makes the lamp of the light source turn on are set up by the modulated light circuit shown 
in drawing 8 , or it is [ setting out / these ] good in **********. It is also possible to set the above- 
mentioned burning period to either a burning period or an idle period in the modulated light (modulated 
light according to change of the ratio of a burning period or an idle period as shown in the, brightness 
wave signal of drawing 9 ) in a burning period. Therefore, luminous efficiency can also be improved by 
always preparing an idle period, without carrying out the all-points LGT of the lamp in the burning period 
of said light source, as shown in drawing 9 . Moreover, a lamp may be blinked only when obtaining high 
brightness like drawing 10 . 

[0063] In addition, in drawing 9 , it defines 200 containing 200 - 250 cd/m2 - 299 cd/m2, and the 
brightness low as two or less 199 cd/m containing 100 cd/m2 as range in two or more 300 cd/m and 
brightness as range of the brightness high. 

[0064] <An example 2>. next this example explain modulation burning of the light source suitable for an 

. .animation display. 

[0065] In order to acquire an animation display property equivalent to the Braun tube in a liquid crystal 
display, impulse mold luminescence like CRT is possible by always making the light source from burning 
burning and flash burning which has an idle period, respectively. At this time, as shown in each of 
drawing 9 , a data rewriting period (here period of Vsync) can be kept constant, and can also change the 
period of a flash. 

[0066] Thus, also in the liquid crystal display using the light source unit which carries out flash burning, 
impulse mold luminescence equivalent to CRT can be realized, and an animation display becomes 
possible. Since a picture signal was not based on clear display and a dark display but the fluorescent 
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lamp was always on (continuation burning), the conventional light source unit had bad energy efficiency. 
On the other hand,, according to the amount of information of a picture signal, by controlling the dose of 
the light source, the luminous efficiency of fluorescence tubing improves and it becomes possible to aim 
at further improvement in brightness by economization of power consumption, and lifting control of lamp 
temperature. That is, when an image is dark, reduce the dose of the light source, when an image is bright, 
a dose is made to increase, and it enables this to also control the relation between brightness and a 
gradation property, and the so-called tone curve property according to the brightness of a background, 
and a picture signal. Thus, using the information on the light and darkness of a picture signal, the 
exposure quantity of light of the light source is controlled by changing the time amount ratio of the 1st 
period (burning period) of the above, and the 2nd period (it is an idle period when setting the 2nd current 
to OmA) of the above. 

[0067] Moreover, a more beautiful animation display is possible by shortening burning time amount by 
changing the time amount ratio of a burning period and an idle period with the amount of information of a 
motion of a picture signal, when a motion is quick. That is, since it doubles with the condition of a video 
signal, and the lateness of the speed of response of liquid crystal does not pose a problem when a 
motion is late, make the frame frequency of I/O in agreement, it is made equivalent to this output frame 
frequency, and also controls the burning period and idle period of said light source by the output frame 
period ( drawing 1 1 (a)). Next, when a motion of a video signal is quick, in order to improve the speed of 
response of liquid crystal to the above (improvement in the speed), output frame frequency is formed 
into 2 X to input frame frequency, and dummy data is inserted. It is made to correspond to this and the 
burning period and idle period of said light source are also controlled by the output frame period 
( drawing 11 (b)). 

[0068] Furthermore, a speed of response is improved to the above by forming output frame frequency 
into 3 X to input frame frequency, and inserting more dummy data, when a motion of a video signal is 
quick. It is made to correspond to this and the burning period and idle period of said light source are also 
controlled by the output frame period. ( Drawing 1 1 (c)) 

At this time, it is good to control so that the current actual value impressed to the lamp for not being 
based on the ratio of the burning period of said light source and an idle period, but making this light 
source between each point LGT periods emit light becomes in general fixed. Moreover, the exposure 
quantity of light of the light source can also be changed by changing said current actual value. Moreover, 
by not setting the brightness of the above-mentioned idle period to 0 thoroughly, as shown in drawing 
12 , but considering as a certain fixed brightness, even if it is the case where the whole screen is high 
brightness, sufficient brightness is securable. Of course, as for the period which raises the brightness of 
an idle period, shortening to some extent is desirable. 

[0069] In order to perform still more perfect animation display, as it not only carries out impulse mold 
luminescence, but a light source unit is shown in drawing 16 R> 6, it is necessary to synchronize the 
data scanning timing of a picture signal, and the timing of a flash of the light source. Generally there are 
vertical or a Horizontal Synchronizing signal, a frame signal, a scan line signal, etc. as data scanning 
timing of a picture signal, these scan periods and flash periods are made equal, and scan timing is 
synchronized. In such a case, although utilization of the light source unit of direct female mold is 
desirable , and, effectiveness is large,-also in the Jight source unit of a side light mold, it is- possible by- 
vertical division. 

[0070] When the period which consists of a burning period in said light source and an idle period is equal 
to the rewriting period of a display image signal and the signal scanning line of said display consists of n, 
the start time of a signal scan of n/2 Motome may make it synchronize with the burning start time of 
this light source in the side light mold which carried out the up Shimowake rate. That is, an animation 
display becomes possible by synchronizing the flash of a picture signal and the light source in the center 
of a screen. When the period and the rewriting period of a display image signal which furthermore 
consist of a burning period in said light source and an idle period are equal and the signal scanning line 
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of said display consists of n, the start time of n= 1 Motomes signal cycle may carry out fixed time delay 
from the burning start time of this light source. When it considers as the start time of a signal scan of 
this time delay of n/2 Motome here, the same result as said approach is brought. 

[0071] Moreover, it is effective in an animation display that 1/20 or more [ of burning time amount ] and 
the brightness in an idle period carry out [ the idle period of said light source ] to 90% or less of the 
brightness in burning time amount. 

[0072] The liquid crystal panel which consists of a liquid crystal layer by which at least one side by 
which opposite arrangement was carried out was pinched between the substrate of a couple with an 
electrode, and this substrate in order to have obtained the still more beautiful animation display, The 
control means for impressing the electrical potential difference according to a display image signal to 
the above-mentioned electrode, Are the liquid crystal display with which it had the light source which 
irradiates a liquid crystal panel, and the above-mentioned light source consists of a reflector which 
reflects the outgoing radiation light of a lamp and a lamp, and a light guide plate which leads the light in 
which it was reflected to a liquid crystal layer. It is required to change the exposure quantity of light of 
the light source with the power value for a lamp being arranged in the die-length direction of at least 
one side of the side face of this light guide plate, and having the period which this light source becomes 
from a burning period and an idle period, and making the time amount ratio and this light source of the 
burning period in this period and an idle period emit light, the lamp which the light source unit of this 
display is called the so-called side light mold, and is used — the thickness direction — 1 and 2 or 
three are arranged. Moreover, it is decided by the brightness of a display, and the permeability of a liquid 
crystal cell in which location of four sides of a light guide plate a lamp will be arranged. 
[0073] Although one lamp is arranged to the long side of a light guide plate in TN type liquid crystal with 
high permeability, the L character type and character type lamp of KO which has not the straight-line 
type of a line [ lamp ] further where you may arrange one each at 1 each or a shorter side but a folding 
point in two sides of long sides for obtaining high brightness more may be used. In the IPS mode in 
which permeability is low, there is no 2 each in two sides of long sides, and a lamp may be arranged 
three. 

[0074] The liquid crystal panel which consists of a liquid crystal layer by which at least one side by 
which opposite arrangement was furthermore carried out was pinched between the substrate of a 
couple with an electrode, and this substrate, The control means for impressing the electrical potential 
difference according to a display image signal to the above-mentioned electrode, Are the liquid crystal 
display with which it had the light source which irradiates a liquid crystal panel, and the above-- 
mentioned light source consists of two or more lamps arranged directly under the effective viewing area 
of a liquid crystal panel, and two or more reflectors which reflect the light of each lamp. It also needs to 
change the exposure quantity of light of the light source with the power value for having the period 
which this light source becomes from a burning period and an idle period, and making the time amount 
ratio and this light source of the burning period in this period, and an idle period emit light. This light 
source unit is a direct female mold type, and a lamp number responds in the direction of a long side 4 to 
about 12, it responds to 4 to about 20, brightness, and a screen size in the direction of a shorter side, 
and it arranges. 

[0075] In a light source unit, a lamp is arranged conventionally on the outside of the effective viewing, - 

area of a liquid crystal panel. This is for preventing heating a liquid crystal cell by generation of heat of a 
lamp. Liquid crystal has the property in which the value of a refractive index changes with temperature 
changes, and permeability changes. Therefore, when it becomes hot locally, the partial permeability, i.e., 
brightness, and brightness change, and it becomes display nonuniformity. However, since the light source 
unit of this invention has little generation of heat, such display nonuniformity cannot occur easily, it is 
possible to carry out lamp arrangement in the light source inside a viewing area like direct female mold, 
and, thereby, appearance size relief of a display also becomes possible. 

[0076] The lamp used in the light source unit explained above has a cold cathode fluorescent lamp, a 
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hot cathode fluorescent lamp or a xenon lamp, and usable vacuum fluorescence ******. A cold cathode 
fluorescent lamp is good to enlarge lamp surface area, in order to radiate heat effectively more, and to 
set the lamp diameter of said light source to 3mm or more, although it is the description that there is 
little generation of heat. Moreover, in order to enlarge heat specific gravity, heat dissipation is more 
effective if the glass thickness of the lamp of said light source sets to 1mm or more. It is also possible 
for the lamp of the light source to make a diameter thick, and it is also possible to transpose the 
content gas in a lamp to a xenon. 

[0077] Based on the above explanation, the concrete configuration of the liquid crystal module by this 
invention is shown below. 

[0078] Drawing 13 is the example of the light source unit which has arranged one fluorescent lamp 8 
each to two sides of long sides of a light guide plate 11. Although drawing 1313 (a) shows the inverter 
arrangement which turns on one lamp by one transformer, as shown in drawing 13 (b), burning of two 
lamps is also possible by one transformer in this. In this case, it becomes economization of cost by the 
number cutback of components. The circuit for turning on a lamp is named the inverter generically here, 
and the booster circuit according direct current voltage to the conversion circuit to alternating voltage, 
a current control circuit, a frequency unbalance circuit, and a transformer etc. is included. Moreover, the 
activity of a piezoelectric device is also possible besides a transformer. 

[0079] The liquid crystal layer 2 is deltand=0.28mjcrometer, and parallel orientation of drawing 1 4 is 
carried out on zero twist square, and it shows an example of a liquid crystal panel equippedwith the 
liquid crystal display component in the horizontal electric-field mode in which electric field parallel to a 
substrate side are impressed. The sectional view of the liquid crystal display is shown in drawing 14 (a). 
Moreover, the perspective view of the light source unit 10 carried in this is shown in drawing 14 (b). The 
light source unit 10 has the structure of a side light mold where 2x2 have arranged a total of four 
diameters phi of 4mm in the direction of a long side as a cold cathode tube. Inverter arrangement has 
the desirable configuration which turns on two fluorescent lamps 8 by one transformer as shown in 
drawing 15 here. 

[0080] <Example 3> This example explains the system which moves and performs control of flash 
burning of the light source suitable for an animation display corresponding to detection of an amount. 
[0081] As mentioned above, in order to acquire an animation display property equivalent to CRT in a 
liquid crystal display, impulse mold luminescence like CRT is possible by always makjng the light source 
from burning flash burning which has a burning period and an idle period, respectively. This flash control 
is explained hereafter. ; : ., 

'[0082] First, the case where flash burning of all the fields is carried out simultaneously is considered to 
the viewing area of a liquid crystal display. Here, the system using the light source of the side light mold 
which has arranged one fluorescent lamp 8 each to two sides of long sides of a viewing area is made 
into an example, and is explained. Drawing 17 shows the configuration of the control circuit of the light 
source of a side light mold. 20 is an input terminal which supplies a DC-power—supply electrical potential 
difference from the TV apparatus with which the body of a liquid crystal display or this is carried, 23 is a 
modulated light circuit changed into the direct current voltage according to the electrical potential 
difference which should be impressed to the light source, 21 is an inverter circuit changed into 
^ , ^ .... _ alternating voltage, and 25 is a ^switching -control- circuit which, controls the time, amount- rati o^of the-1 st - , - 
period (burning period) of the above, and the 2nd period (it is an idle period when the 2nd current is set 
to 0mA) of the above. 

[0083] As mentioned above, a more beautiful animation display becomes possible by changing the time 
amount ratio of the 1st burning brightness (burning period) and the 2nd burning brightness (this example 
idle period) with the amount of information of a motion of a picture signal. That is, it is lengthening 
burning time amount, when there are few motions, and lengthening burning time amount, when there is 
little amount of information which is short and moves burning time amount when there is much amount 
of information (pixel number) which is short and moves burning time amount over the whole viewing-area 
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surface when a motion is quick like drawing 1 1 , and more beautiful animation display is attained. At this 
time, by responding to the ratio of the burning period of said light source, and an idle period, and 
changing the current actual value impressed to the lamp for making this light source between each point 
LGT periods emit light, the exposure quantity of light of the light source can be changed, and an 
animation display intensity level can be stabilized. For example, according to the rate of occupying to 
the number of pixels from which the number of pixels which moves constitutes all the viewing-area 
screens by the indicative data, the period of the 1st burning brightness occupied to the period of the 1st 
burning brightness and the 2nd burning brightness is changed. For example, if the percentage of 
occupying to the number of pixels from which the number of pixels which moves constitutes the full 
screen by the indicative data is 10% or more over three frames, an indicative data judges that it is an 
animation, makes the rate of the 1st burning brightness smaller than 50%, in other than the above, will 
judge it as a still picture, and will make the rate of the 1st burning brightness 50% or more. 
[0084] An example of the switching control circuit 25 is shown and explained to drawing 18 . It is the 
data storage section (it is a frame memory in this case) which drawing 18 shows the configuration of the 
switching control circuit 25, and 50 in drawing stores display information (Data) by one frame, and reads 
by the following one frame, and before reading 52 from the indicative data (Data) and the data storage 
section 50 of the present frame, it is a data comparator which compares the indicative data (Data') of a 
frame for every corresponding pixel. 53 is a pulse control section which incorporates the output of the 
data comparator 52 to every 1 viewing-area part (one frame), and generates the start time ps of the 1st 
period (burning period) of the light source burning signal BL, and the time amount pw (let the unit of ps 
and pw be the level period which is one period of Hsync) of the 1st period. 51 is the line count section 
which initializes with Vertical Synchronizing signal Vsync and counts Horizontal Synchronizing signal 
Hsync. 54 is the pulse generation section which generates the light source burning signal BL by the line 
count value which the line count section 51 outputs, and ps and pw which the pulse control section 53 
outputs, here, by the data comparator 52, before carrying out reading appearance from the indicative 
data (Data) and the data storage section 50 of the present frame, the indicative data (Data') of a frame 
is compared with every display 1 pixel (it synchronizes with one clock of Dotck), but [ consequently ] 
when both differ, it judges that it is an animation and an animation judging signal is outputted to 1 pixel 
of that display. 

[0085] In the pulse control section 53, by adding one screen of a viewing area for this animation judging 
signal of the data comparator 52, and carving the addition result gradually, the motion amount of 
information of the dynamic image of this viewing area is distinguished, and the start time ps of the 1 st 
period and the time amount pw of the 1st period are set up. When the data more than the fixed rate to 
all the fields that show image data actually (50% or more) are an inequality, it is defined as there being 
much amount of information which moves, and in comparatively below fixed, a contiguity inter-frame 
data comparison is defined as there being little amount of information which moves. Furthermore, in 
more than fixed gradation data (in for example, the case of all 256 gradation 128 or more gradation), the 
definition of coincidence/inequality of data judges that it is inharmonious, and it is made to judge it as 
coincidence in the comparison of each pixel in below fixed gradation data. The timing chart of the light 
source burning signal BL generated by the switching control circuit 25 constituted as mentioned above 
is shown in - drawing 1 .9- » the -case (a display close to a static image —) where it is judged that-drawing 
19 (a) is almost changeless as a result of the comparison by the data comparator 52 The pixel of one 
frame ago and the response pixel of input data are measured so that it may mention later. When the 
amount of inequality is 10% or less of light source burning signal BL and this drawing (b) has few dynamic 
images (the pixel of one frame ago and the response pixel of input data are measured) The amount of 
inequality is 10%or more less than (when it compares with (a), the direction of (b) moves and there is 
much amount of information) 50% of BL, and this drawing (c) is BL when there are many dynamic images 
(the pixel of one frame ago and the response pixel of input data are measured, and a part for an 
inequality is 50% or more). 
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[0086] The speed of response of liquid crystal is slow, and, generally requires one or more frame periods. 
Therefore, transition gradation serves as display dotage and it appears until it results in the attainment 
phase value made into the object in regular burning of the light source with the conventional hold mold, 
as shown in drawing 20 . In order to improve this, by doubling. the burning timing by the pulse width and 
the phase of said light source with the timing which reached the gradation data which should reach, it 
makes it possible to inhibit the display of transition gradation, and a good animation display with little 
dotage is made possible. 

[0087] Moreover, by having said data storage section 50 by the multiple frame, it does not stop at the 
comparison of the frame data before and behind contiguity, but the animation detection to a multiple 
frame period is attained. The inclination of a motion can be grasped by this and a more faithful animation 
judging is enabled. 

[0088] In the switching control circuit 25 explained above, by preparing a frame memory as the data 
storage section 50, and storing the indicative data for an arbitration frame, the data comparison was 
performed about the indicative data for an arbitration frame, and the light source burning signal BL was 
generated according to this comparison result. However, the memory space of the data storage section 
50 increases with viewing^area amplification (here, display resolution is meant) of a liquid crystal display. 
Thereby, when a liquid crystal display field was small, it had realized in the control circuit (LSI) of one 
chip, but it poses a problem also from the field of not only the cost side of a control circuit but 
substrate component mounting in the control circuit configuration of 2 or more ******s which carries 
out external [ of the data storage section 50 ] as a liquid crystal display field expands the switching 
control circuit 25. Then, the data comparison pixel (detection point) is beforehand determined not in the 
method of storing the indicative datas of all the above viewing areas for the data storage section 50 by 
one frame but in the viewing area, and you may make it the register configuration which stores only the 
indicative data of this pixel. However, it is necessary to determine that the total of the pixel which 
compares will bring the almost same result by the case where it considers as the case where a frame 
memory is used, and a register configuration although it will determine from constraint of the magnitude 
of a control circuit. Here, in order to perform a data comparison, one example of a pixel (detection point) 
is shown in drawing 21 . Drawing 21 (a) shows the case where the detection point is uniformly set up to 
the viewing area of the display screen, and drawing 21 (b) shows the case where the detection point is 
concentrated and set as middle of the screen, in the case of drawing 21 (a) distributed uniformly, a point 
size (for example, a viewing area is actually level when a fixed rate is made into J0% — 1024 pixels is 
vertical — it is 768 pixels — all — if it is 786432 pixels, it will become the 10% of 78643 pixels) which 
serves as a fixed rate is uniformly distributed to a actual viewing area to all the fields that show the 
indicative data actually. On the other hand by drawing 21 (b) of central distribution, it says that the point 
size (78643 pixels) of a fixed rate distributes more viewing-area center sections than a periphery 
actually. 

[0089] OS (Operating System) which has adopted the window system has become in use, and a personal 
computer in recent years can display two or more windows on a screen. And since it thinks [ displaying 
a window current in use on middle of the screen in many cases, and ], setting out of the detection point 
of drawing 2121 (b) becomes effective. . 

{0090] t In. order -to perform a still more perfect animation-display, it-is gopd it not only to carry out ^~ ... ~ 

impulse mold luminescence of the light source unit, but to synchronize the data scanning timing of a 
picture signal, and the timing of a flash of the light source. In the above-mentioned example, although 
the data scanning timing of a picture signal and the flash of the light source were synchronized in the 
center of a screen, burning start time may be determined according to the image information of not only 
this but the whole viewing area. An example of the switching control circuit 25 for realizing this is shown 
and explained to drawing 22 . 

[0091] It is the same as that of the circuit explained by drawing 18 except having arranged the mode 
judging section 55 which divides a viewing area into two or more fields (it divides into four fields as 
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shown in drawing 2323 ), and judges which field has much animation display, by the data comparator 52, 
before carrying out reading appearance from the indicative data (Data) and the data storage section 50 
of the present frame, the indicative data (Data) of a frame is compared with every display 1 pixel (it 
synchronizes with one clock of Dotck), but [ consequently ] when both differ, it judges that it is an 
animation and an animation judging signal is outputted to 1 pixel of that display. The mode judging 
section 55 divides the display screen into four fields, as shown in drawing 23 R> 3, it adds the animation 
judging signal for every field, and outputs the mode signal which directs a field with most animation 
judging signals from this result. Next, in the pulse control section 53, the start time ps of the 1st period 
and the time amount pw of the 1st period are set up according to this mode signal. An example of the 
timing chart of the light source burning signal BL generated by the switching control circuit 25 
constituted as mentioned above is shown in drawing 24 . Drawing 27 (a) shows the light source burning 
signal BL in case the topmost part Y1 of the divided viewing area shown in drawing 34 is the mode Y1 
judged that there is most animation display as compared with other three fields. That is, immediately 
after completing the writing of the indicative data of this field Y1 (start time of a signal scan of n/4 
Motome when the signal scanning line of a display consists of n) f the start time ps of the 1st period and 
the time amount pw of the 1st period are set up so that the 2nd period (idle period) may come. 
[0092] Like the following, drawing 27 (b) shows the case where as for drawing 27 (c) the 4th viewing 
area Y4 of drawing 27 (d) is the mode when the 3rd viewing area Y3 is the mode, when the 2nd viewing 
area Y2 is the mode. 

[0093] Next, the case where divide into two or more fields and flash burning of the field is respectively 
carried out according to an individual to the viewing area of a liquid crystal display is considered. Here, 
since the system which used the light source of direct female mold can be realized easily, this is made 
into an example and explained. Drawing 25 shows the configuration of the control circuit of the light 
source of direct female mold. A fluorescent lamp 8 is made into four and a total of four inverters 21 
which control this is prepared to each fluorescent lamp 8. 20 is an input terminal which supplies a DC- 
power-supply electrical potential difference, 23 is a modulated light circuit changed into the direct 
current voltage according to the electrical potential difference which should be impressed to the light 
source, and 25 is a switching control circuit which controls the time amount ratio of the 1st period 
(burning period) of the above, and the 2nd period (it is an idle period when the 2nd current is set to 
0mA) of the above. This switching control circuit 25 has composition shown in drawing 26 . 
[0094] Since the light source of direct female mold was constituted from four fluorescent lamps 8, it is 
dividing into four fields like the time of a viewing area being shown in drawing 23 , and the light source 
burning signals BL1-BL4 for controlling flash burning of each fluorescent lamp 8 are generated and 
outputted. by the data comparator 52, before carrying out reading appearance from the indicative data 
(Data) and the data storage section 50 of the present frame, the indicative data (Data') of a frame is 
compared with every display 1 pixel (it synchronizes with one clock of Dotck), but [ consequently ] when 
both differ, it judges that it is an animation and an animation judging signal is outputted to 1 pixel of that 
display. The mode judging section 55 divides the display screen into four fields, as shown in drawing 23 , 
it adds the animation judging signal for every field, and outputs the mode signal which directs a field with 
many animation judging signals from this result. Depending on a display, this mode signal not only selects 
........... and directs one field.with- most [-only ] -animation judging signals, but may-direct two or-more.-Moreover, 

when directing two or more, neither an adjoining field nor a distributed field is problematic, and these 
two fields can be controlled more easily than the size relation of the animation judging signal addition 
result for every field outputted from said mode judging section 55. 

[0095] Next, in the pulse control section 53, the start time (ps1-ps4) of the 1st period in the light 
source burning signal over each viewing area and the time amount (pw1-pw4) of the 1st period are set 
up according to this mode signal. Next, the pulse generation section 54 generates the light source 
burning signals BL1-BL4 by ps1-ps4 which the line count value which the line count section 51 outputs, 
and the pulse control section 53 output, and pw1~pw4. An example of the timing chart of the light 
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source burning signals BL1-BL4 generated by the switching control circuit 25 constituted as mentioned 
above is shown in drawing 27 . Drawing 27 (a) shows BL1-BL4 even if there are the time (naturally 
contained also when it is a static image) and a dynamic image with little animation display to some 
extent, when the difference of the total cannot detect the whole field (with no mode). In order that there 
may be no mode, optimal setting out is performed for every field; That is, the start time ps1 of the 1st 
period and the time amount pw1 of the 1st period are set up, and the light source burning signal BL1 is 
generated so that the 2nd period may come immediately after completing the writing of the indicative 
data of this field Y1 in a field Y1 (start time of a signal scan of n/4 Motome when the signal scanning 
line of a display consists of n). So that the following may become the same the 2nd period immediately 
after completing the writing of the indicative data of this field Y2 in a field Y2 (start time of a signal scan 
of 2n / 4 Motome when the signal scanning line of a display consists of n) Immediately after [ setting up 
ps2 and pw2, generating BL2, and completing the writing of the indicative data of this field Y3 in a field 
Y3 ] (when the signal scanning line of a display consists of n) Set up ps3 and pw3 and BL3 is generated 
so that the 2nd period may come to the start time of a signal scan of 3n / 4 Motome. ps4 and pw4 are 
set up and BL4 is generated so that the 2nd period may come immediately after completing the writing 
of the indicative data of this field Y4 in a field Y4 (immediately after [ when the signal scanning line of a 
display consists of n ] termination of a signal scan of n Motome). Drawing 27 (b) shows BL1-BL4 when 
there are most animation judging signals in a field Y1 (mode Y1). In order to attain optimization of the 
animation display of a field Y1, fields Y2-Y4 other than this are also synchronized with a field Y1, and 
burning control of the light source is performed. That is, the start time ps1-ps4 of the 1st period and 
the time amount pw1-pw4 of the 1st period are set as the same value, and the light source burning 
signals BL1-BL4 are generated so that the 2nd period may come immediately after completing the 
writing of the indicative data of a field Y1 (start time of a signal scan of n/4 Motome when the signal 
scanning line of a display consists of n). Moreover, drawing 27 (c) shows BL1-BL4 when there are many 
animation judging signals in a field Y1 and a field Y2 (modes Y1 and Y2). In order to attain optimization of 
the animation display of fields Y1 and Y2, each optimal setting out is performed to this field, fields Y3 
and Y4 other than this are also synchronized with fields Y1 and Y2 (here, the average of the optimal 
setting out of Y1 and Y2 is taken), and burning control of the light source is performed. That is, so that 
the 2nd period may come immediately after completing the writing of the indicative data of a field Y1 in 
a field Y1 (start time of a signal scan of n/4 Motome when the signal scanning line of a display consists 
of n) Immediately after [ setting up psl and pw1, generating the .light source burning signal BL1, and 
completing the writing of the indicative data, of this field Y2 in a field Y2 ] (when the signal scanning line 
of a display consists of n) Set up ps2 and pw2 and BL2 is generated so that the 2nd period may come 
to the start time of a signal scan of 2n / 4 Motome. So that a field Y3 and a field Y4 may become the 
2nd period immediately after completing the writing of the medium line display data of a field Y2 (start 
time of a signal scan of 5n / 8 Motome when the signal scanning line of a display consists of n) ps3, ps4, 
and pw3 and pw4 are set up, and BL3 and BL4 are generated. Furthermore, as for drawing 27 (d), BL1- 
BL4 when there are many animation judging signals in a field Y1 and a field Y3 (modes Y1 and Y3) are 
shown. In order to attain optimization of the animation display of fields Y1 and Y3, each optimal setting 
out is performed to this field, and fields Y2 other than this are synchronized with a field Y1, and a field 

Y4.js synchronized witb-a- field Y3,~and burning control, of the light source is- performed, -That is, so that .... 

the 2nd period may come immediately after completing the writing of the indicative data of a field Y1 in 
fields Y1 and Y2 (start time of a signal scan of n/4 Motome when the signal scanning line of a display 
consists of n) Set up ps1, ps2, and pw1 and pw2, and the light source burning signals BL1 and BL2 are 
generated. ps3, ps4, and pw3 and pw4 are set up, and BL3 and BL4 are generated so that the 2nd period 
may come immediately after completing the writing of the indicative data of a field Y3 in a field Y3 and a 
field Y4 (start time of a signal scan of 3n / 4 Motome when the signal scanning line of a display consists 
of n). 

[0096] In addition, although the light source burning signal according to the mode judging result of the 
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animation display to drawing 27 was shown, even if it sets up so that not only this but animation display 
may become the optimal, it is satisfactory in any way. Moreover, although how to control only by mode 
judging here was described, as previous drawing 19 also described, even if it sets up the start time (ps1- 
ps4) of the 1st period, and the time amount (pw1-pw4) of the 1st period in each field according to the 
total of a dynamic image, it is satisfactory in any way. 

[0097] Next, the light source burning control according to the display brightness of a display image is 
described. 

[0098] Since a picture signal was not based on clear display and a dark display but the fluorescent lamp 
was always on, the conventional light source unit had bad energy efficiency. On the other hand, 
according to the amount of information (brightness information etc.) of a picture signal, by controlling 
the dose of the light source, the luminous efficiency of fluorescence tubing improves and further 
improvement in brightness by economization of power consumption and lifting control of lamp 
temperature can be aimed at. That is, when an image is dark, the dose of the light source is reduced, 
and a dose is made to increase when an image is bright. Thus, the exposure quantity of light of the light 
source is controllable by the information on the light and darkness of a picture signal changing the time 
amount ratio of the 1st period (burning period) of the above, and the 2nd period (it is an idle period when 
setting the 2nd current to 0mA) of the above. Drawing 28 is drawing having shown the switching control 
circuit 25 for performing this burning control. In this drawing, 56 is a display brightness detecting 
element which accumulates brightness information by one frame from the indicative data to input, and 
detects the level of the display brightness (average luminance) covering the whole surface of a viewing 
area. Moreover, 57 is the fixed frame latch section which carries out period maintenance about the 
result of the display brightness detecting element 56. 53 is a pulse control section which sets up the 
start time ps of the 1st period in the light source burning signal over each viewing area, and the time 
amount pw of the 1st period according to the display brightness detection result which is the output of 
57, and 54 generates the light source burning signal BL by the line count value which the line count 
section 51 outputs, and ps and pw which the pulse control section 53 outputs. The timing chart of the 
light source burning signal BL generated by the switching control circuit 25 constituted as mentioned 
above is shown in drawing 29 . 

[0099] As a result of basing drawing 29 (a) on the display brightness detecting element 56, it is the light 
source burning signal BL at the time of presupposing that the average luminance of a screen is high 
(bright), and this drawing (b) is BL when the average luminance of a screen considers as medium, and 
this drawing (c) is BL when average Tumiharibe is low (dark). In addition, since visible [- of this change 
rate ] will be carried out as a flicker of a display (flicker) if the exposure quantity of light of the light 
source also changes to a high speed synchronizing with this when an indicative data with high display 
brightness and a low indicative data change to a high speed, it becomes a problem. Then, the high-speed 
change rate of the exposure quantity of light of the light source is made to ease by forming the display 
brightness information attaching part 57 in this control circuit. 

[0100] Moreover, it may use by the not flash burning but usual continuation burning of the light source 
by this invention by the image displayed on a liquid crystal display, or the user s convenience. For this 
reason, it is desirable to establish the section which inputs a burning menu selection signal from the 

.......... exterior-in the above-mentioned switching-control circuit-This, example is- shown in, drawing 30 . Drawing 

30 is drawing showing the configuration of the burning method directions circuit 60, 61 is the input 
means distinction section which distinguishes an input means to a display image signal, it is the burning 
selection section which determines whether 62 uses flash burning of, the light source which the user 
described above (menu selection), and 63 is the burning indication signal generation section output the 
burning indication signal made possible in flash burning by the output of 61 and 62. As a display unit 
carrying current and a liquid crystal display, there are a liquid crystal display monitor and a liquid crystal 
television, and there are the analog RGB input of a personal computer application, the composite input 
of a video monitor application and S image terminal input, a color difference input of a DVD player 
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application, an antenna input of a television application, etc. as an input means of the display-image 
signal of these equipments. For this reason, the input means distinction section 61 distinguishes what an 
input means is according to the connection condition of those input means and display units. It is 
directed that the burning indication signal generation section 63 will judge that there are few dynamic 
images, and will not perform flash burning of the light source supposing an input means is the analog 
RGB input of for example, a personal computer application as a result of the input means distinction 
section 61. On the other hand, when it judges with a video monitor application or a television application, 
it judges that a dynamic image is most and directs to perform flash burning of the light source. In 
addition, when automatic setting of these is carried out, a user shall choose flash burning of the light 
source freely by menu selection. 

[0101] <Example 4> This example explains the system which performs gradation control suitable for an 
animation display, and control of flash burning of the light source corresponding to gradation property 
detection of input image data. In addition, this example describes the display system to which the 
artificer used and made the 8 LGT direct female mold back light loading TFT module as an experiment in 
order to check the effectiveness actually as an example of 1 configuration. 

[0102] Drawing 31 is the outline block diagram of the liquid crystal display module by this invention. 
[0103] drawing 31 — setting — 3101 — a liquid crystal module and 3102 — a liquid crystal actuation 
control board (a TCON substrate is called hereafter) and 3103 — in an inverter substrate and 3104, the 
cable for inverter control (an inverter cable is called hereafter) and 3107 show a lamp high-tension-side 
cable, and, as for the flat cable for the gates (Gate FPC is called hereafter), and 3105, 3108 shows a 
lamp low-tension side cable respectively, as for the flat cable for drains (Drain FPC is called hereafter), 
and 3106. 

[0104] It is a TCON substrate as shown in drawing 31 . 3102, inverter substrate 3107 is a liquid crystal 
module. It mounts in the tooth back of 3101. First, it is a TCON substrate about a video signal and a 
power source from a system side. 3102 is supplied. TCON substrate 3102 performs image processing, 
timing processing, etc., minds gate FPC 3104 and drain FPC 3105, and is a liquid crystal module. A video 
signal and the Thailand Inge signal are outputted to 3101. Simultaneously, it is an inverter cable. 3106 is 
minded and it is an inverter substrate. 3103 is controlled and it is a lamp high-tension-side cable. 
Turning on a lamp with the amount of tube electric currents supplied from 3107, the return current to an 
inverter substrate is a lamp low-tension side cable. 3108 is minded. In addition, by this example, the 
lamp shows the direct female mold liquid crystal module which carries out equal arrangement to the 
liquid crystal module tooth back. '': - ^ 

[0105] Drawing 32 is the outline block diagram of the TCON substrate mounted in the liquid crystal 
display module tooth back by this invention. 

[0106] In drawing 32 3201 A low-battery differential digital video-signal input connector area (A video- 
signal input connector area is called hereafter) and 3202 image data-conversion (low-battery differential 
-> TTL) LSI 1 and 3203 An FPGA logical data setting-out connector, The FPGA logical data setting out 
ROM and 3205 3204 The liquid crystal panel control FPGA and LSI 3206 The mode-of^operation setting 
out SW of FPGA (or LSI)3205, 3207 an oscillator and 3209 for a frame memory and 3208 The 
* comparator for gradation armature-voltage control, The connector for gate signals and 3211 3210 The 
- connector for drain signals, In 3212^ the connector for drain signals and 321.3 image data-conversion - 
(TTL-> low-battery differential) LSI 2 and 3214 A low-battery differential digital video-signal output 
connector area In (a video-signal output connector area is called hereafter) and 3215, a D/A conversion 
converter and 3216 show an inverter control connector area, and 3217 shows the power circuit section 
respectively. 

[0107] First, it is a video-signal input connector area about the low-battery differential digital video 
signal from a system. It inputs into 3201. The inputted video signal is changed into the video signal of a 
TTL format by image data-conversion (low-battery differential -> TTL) LSI1 3202. The video signal after 
conversion is inputted into FPGA or LSI 3205. At the time of FPGA loading, it is an FPGA logical data 
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setting-out connector beforehand here. The logic information set as FPGA logical data setting-out ROM 

3204 through 3203 is read into starting and coincidence said FPGA 3205. Since the logical circuit is 
beforehand built in LSI 3205 at the time of LSI loading, it is said FPGA logical data setting-out 
connector. 3203 and FPGA logical data setting-out ROM 204 become unnecessary (this example 
explains LSI to an example hereafter). Said various functions which LSI 205 have are controlled by 
setting out of the mode-ol^operation setting out SW 3206. Said LSI3205 is a frame memory to the 
exterior. Connection of 3207 is enabled, this frame memory using 3207 — I/O — asynchronous image 
processing is enabled. In this case, in output side (liquid crystal display side) image processing, it is an 
oscillator. It is also possible to use the original clock by 3208. It has said LSI 3205 to two image data 
output formats. The 1st system is a liquid crystal panel. It outputs to 3101 and- the direct drive of the 
driver IC to build in is carried out: In this case, said video output from LSI 3205 minds the connector 
321 1 for drain signals, and is a liquid crystal panel. It outputs to 3101. Said LSI 3205 are a connector for 
gate signals about a gate signal simultaneously. 3210 is minded and it is a liquid crystal panel. It outputs 
to 3101. Under the present circumstances, said connector for drain signals The V-B property which is 
the relation between gradation data and display brightness corresponding to the video output outputted 
through 321 1 is a comparator for gradation armature-voltage control. It is decided by the resistance 
which accompanies this as 3209. moreover, the common electrical potential difference used as the 
reference voltage for carrying out alternating current actuation of the liquid crystal is common — 
voltage adjustment VR 3212 adjust. The 2nd system changes the image data outputted from said LSI 

3205 by image data-conversion (TTL-> low-battery differential) LSI2 3213, and is a video-signal output 
connector area. It outputs through 3214. In two video-signal formats, it is clear to be unable to carry the 
2nd system but for it to be able to display only in the 1st system. Moreover, said LSI 3205 are a D/A 
converter. 3215 is controlled and it is a D/A converter. It is an inverter control connector area about 
the output of 3215. 3216 is minded and it is said inverter substrate. It gives 3103 and brightness control 
of a lamp is performed. Power circuit 3217 is this TCON substrate. Required supply voltage is generated 
in the 102 interior, the electrical potential difference of +5V is considered as an input as an example, 
and a DC-DC converter generates respectively the supply voltage of -4V, +2.5V, +3.3V, +5V, +15V, and 
+20V. 

[0108] Drawing 33 is an internal functional outline block diagram of LSI carried in the TCON substrate 
by this invention. 

[0109] The digital video signal which changed 3301 into the low-battery differential digital video; signal by 
said image data-conversion (low-battery differential -> TTL) LSI1 3202, and changed 3302 into the TTL 
format in drawing 33 , The timing-control section to which, as for 3303, said LSI 3205 interior carries 
out criteria timing conversion of said digital video signal, 304 is said timing-control section. R and G 
which are outputted from 3303, B image data, Similarly 3305 is said timing-control section. The criteria 
timing signal inside LSI outputted from 3303, The brightness data generation control section to which 
3306 generates brightness data from R, G, and B image data, 3307 is said brightness data generation 
control section. Brightness data outputted from 3306, 3308 is said brightness data. The luminance 
distribution detection control section which inputs 3307 and detects the luminance distribution condition 
in 1 screen, 3309 is said luminance distribution detection control section. Luminance distribution data * 

outputted from 3308, 3310 is said R and. G, and B image data. 3304 f -luminance distribution data. The 

broken line point gradation control section which performs output gradation property control by 
considering 3309 as an input, 3311 is said broken line point gradation control section. Output gradation 
data outputted from 3310, 3312 is said frame memory. The frame memory control section which controls 
3207, 3313 is said frame memory control section. The frame memory interface signal controlled by 3312, 
3314 is said frame memory. Frame memory lead data read from 3207, 3315 is said output gradation data. 
331 1 and frame memory lead data The comparison result of 3314 is followed and it is said output 
gradation data. The overdrive control section which controls the correction value of 3311, 3316 is said 
overdrive control. Output gradation data after the amendment outputted from 3315, 3317 is output 
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gradation data after said amendment. The FRC control section to which the, number of gradation is made 
to increase from 3316 in false, 3318 is said FRC control section. The false gradation indicative data 
outputted from 3317, 3319 is a liquid, crystal module. The driver interface control section for carrying 
out the direct drive of the driver IC in.3101* 3320 is said driver interface control section. The gate driver 
control signal outputted from 3319, Similarly 3321 is<said driver interface control section. The drain 
driver control signal outputted from 3319, The low-battery differential video signal with which 3322 is : 
outputted from said image data-conversion (TTL-> low-battery differential) LS12 3213, 3323 is said 
luminance distribution data. The back light modulated light control section which controls the brightness 
of a back light on the basis of 3309, Similarly 3324 is said luminance distribution data. 3309 and criteria 
timing signal inside said LSI On the basis of 3305, burning of a back light, The blink control section which 
controls an astigmatism LGT period, and 3325 are said back light modulated light control section. The 
digital back light modulated light signal outputted from 323, 3326 is said blink control section. The. back 
light ON/OFF signal outputted from 3324, 3327 is said D/A converter. The analog back light modulated 
light signal outputted from 3215 and 328 are said inverter control connector area. The inverter control 
signal outputted to said inverter substrate through 3216 is shown respectively. 

[0110] First, low-battery differential digital video signal Digital video signal which changed 3301 into the 
TTL format 3302 is the timing-control section. R and G by which were inputted into 3303 and delay 
adjustment was carried out, B image data 304 and criteria timing. signal used as the criteria of the LSI 
3205 interior 3305 is outputted. Said R and G which were outputted, B image data 3304 is a brightness 
data generation control section. 3306 and broken line point gradation control section It inputs into 3310. 
Brightness data generation control section Said R and G which were inputted in 3306, B image data It is 
brightness data from 3304. The generation output of 3307 is carried out. This brightness data is the 
luminance distribution detection control section of the next step. Luminance distribution data which 
were inputted into 3308 and accumulated the brightness data for one frame here 3309 is outputted; 
Luminance distribution data 3309 is said broken line point gradation control section. 3310 and back light 
modulated light control section It outputs to 3323., Back light modulated light control section Digital back 
light modulated light signal for judging the description of the image data for every frame, and obtaining a 
good display from this luminance distribution information, in 3323 325 is outputted. This modulated light 
signal 3325 is a D/A converter: It is inputted into 3215, is changed into the analog back light modulated 
light signal 327, and is an inverter control connector area. It is outputted to 3216. On the other hand, 
ON/OFF control of a back light is said criteria timing signal. It is a blink control section about 3305. 3324 : 
rfi^brpoVatisrthe burning period and astigmatism LGT period in an one-frame period are . controlled," and ' * : -"' v 
it is a back light ON/OFF signal. It is said inverter control connector area as"3326. It outputs to 3216. 
Said inverter control connector area From 3216, it is said analog back light modulated light signal. 3327 
and back light ON/OFF signal It is said inverter control board independently about 3326. It outputs to 
3103. On the other hand, graphic data processing is said R and G, and B image data. It is said broken ;■ 
line point gradation control section about 3304 and the luminance distribution data 3309. It inputs into 
3310. At the broken line point gradation control section 3310, it is said luminance distribution data. Like 
[ 3309 ] back light control, the description of the image data for every frame is judged, and gradation 
property (V-B property) setting out for obtaining a good display is performed for every frame. Output 
gradation data by which gradation control was carried put t 331.1 is an^overdrive control section. While ; 
being inputted into 3315, it is a frame memory control section. 3312 is minded and it is said frame 
memory. It is a frame memory interface signal to 3207. It is written in as 3313: Said frame memory 
Similarly the gradation data held 3207 are a frame memory control section. Reading appearance is 
carried out by 3312 and it is frame memory lead data. It is said overdrive control section as 3314. It 
inputs into 3315. It is said output gradation data here. 3311 is said frame memory lead data. It becomes 
gradation data of one frame after to 3314. Said overdrive control section In 3315, the difference of the 
inter-frame gradation data which these-adjoin is detected, and the amount of motions of image data is 
judged from this difference. They are eye ** frame ** and said output gradation data about the optimal 
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image data correction value for the speed of response from this amount of motions, and brightness. It 
amends to 3311. Output gradation data after the amendment outputted by this 3316 is an FRC control 
section. It is inputted into 3317. False gradation indicative data for performing a multi-gradation display 
in false in a liquid crystal panel with few gradation in an FRC control section 3318 is generated. False 
gradation indicative data 3318 is said criteria timing signal. It is a driver interface control section in 3305. 
It is inputted into 3319 and is a gate driver control signal. 3320 and drain driver control signal Said 
connector for gate signals after changing into 3321 3210 and connector for drain signals 3211 is minded 
and it is said liquid crystal panel. It is outputted to 3101. Moreover, said false gradation indicative data It 
is outputted from direct LSI 3205 as the 2nd system, said image data-conversion (TTL-> low-battery 
differential) LSI2 3213 are minded, and 3318 is a low-battery differential video signal. It is outputted as 
3322. When realizing the liquid crystal module which can be expressed as the configuration shown in said 
drawing 31 here, said 2nd system is unnecessary. 
[0111] 
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[0112] A table 1 shows an example of the various functional setting-out lists carried in LSI 3205 shown 
in said drawing 33 by said mode-of-operation setting out SW 3206. At this example, it is said back light 
control section. 3323, overdrive control section 3315, FRC control section 3317, blink control section 
The validity / invalid setting out of 3324 each function, first half blink control section Ratio setting out 
of the one-frame inner point LGT period at the time of 3324 validity, phase-similarly setting out in one 
frame of a burning period, and said overdrive control section Optimal overdrive property setting out 
doubled every liquid crystal panel of 3315 is shown. Thus, the various functions carried in said LSI 3205 
make setting out independently possible respectively. 
[0113] 
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[0114] Said image data-conversion (low-battery differential -> TTL) LSI1 3202 and I/O signal 
specification of image data-conversion (TTl_-> low-battery differential) LSI2 3213 are shown in a table 2. 
In image data-conversion (low-battery differential -> TTL) LSI1 202, an input serves as a LVDS video 
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signal, an output serves as a TTL video signal, and it becomes the reverse in image data-conversion 
(TTL-> low-battery differential) LSI2 3213. a TTL video signal — R, G, and B — it constitutes from 8 
bits each, an effective display period signal, a Vertical Synchronizing signal, and a Horizontal 
Synchronizing signal. A LVDS video signal consists of five pairs of low-battery differential signals. 
[01 15] The timing chart to the signal specification shown in said table 2 at drawing 34 is shown. 
[01 16] In drawing 34 , a clock constitutes the low-battery differential signal (Y3+/Y3-) of a couple 
independently, and the clock frequency is the same as an input clock (CLKIN). in addition, four pairs of 
low-battery differential signals (Y0+/Y0- - Y3+/Y3-) — said input-clock (CLKIN) frequency — 7 
multiplying — driving — a TTL video signal — R, G, and B — 8 bits each, an effective display period 
signal, a Vertical Synchronizing signal, and a Horizontal Synchronizing signal are transmitted, in addition 
— as said image data-conversion (low-battery differential -> TTL) LSI1 3202 — the TI make — 
"SN75LVDS84 "product made from Thine" THC63LVDF84" etc. — usable — as image data-conversion 
(TTL-> low-battery differential) LSI2 3213 — the same — the TI make — "SN75LVDS83 "product 
made from Thine" THC63LVDF83" etc. is usable. 

[01 17] It is said frame memory to drawing 35 . Said frame memory control section to 3207 The outline 
timing chart of 3312 of operation is shown. When resolution of a liquid crystal panel is made into XGA 
size as a frame memory, it is possible to use SD_RAM of 1 6 M bit article. The configuration of SD.RAM 
of 16 M bit article is 512kx16-bitx2 bank, since [ therefore, ] data bus width of face is 16 bits — R, G, 
and B — when it considers each as a 8-bit 24-bit configuration, two each and a total of four memory 
are used for writing and read-out. When R, G, and B are considered as the 16-bit configuration of 5-6 to 
5 bit, one piece and a total of two memory are respectively used for writing and read-out. An image data 
1 level period is divided into the start section, the interior, and the section, and command control is 
performed. In access, after command setting out performs writing for every pixel, and read-out control 
continuously synchronizing with a clock using the burst mode of a full page. The level start section 
generates a command in order of -READ/WRIT which sets up ACTV which performs MRS and the row 
address latch who perform mode setting, and a bank selection, a lead, or a light. The interior of a 
horizontal generates a command in order of -READ/WRIT which sets up ACTV which performs a row 
address latch and a bank selection, a lead, or a light, and PRE which performs precharge processing of 
the bank chosen in the address. The section generates a command in order of level and WBST/RBST 
which suspends a light or full page burst processing of a lead and PALL which performs precharge 
processing of all banks, and REF that performs refresh actuation automatically, the period when process 
t level period by the abovfe command generation, and a display shelf-life signal is effective - 
perpendicularly — graphic data processing for one frame is performed by repeating the same processing. 
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[01 19] It is said gate driver control signal to a table 3. 3320, drain driver control signal The functional 
listing of 3321 is shown. Gate driver control signal It has respectively a data (one line) latch and an 
output signal (CL1), a data incorporation clock (CL2), a data incorporation start signal (STH), and an 
alternating current-ized signal (M) as 3320 as a shift data incorporation signal (FLM) and a data shift 
clock (CL3), and a drain driver control signal 321. 
[0120] 
[A table 4] 
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[0121] An example of a table 4 and the driver interface timing setting specification shown in said table 3 

at drawing 36 is shown. Each interface signal is generated from the dot clock (CK) which is the 

reference signal of the LSI 3205 interior, a level start pulse (HCLK), and a level display shelf-life signal 

(HDTMG). 

[0122] 

[A table 5] 
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[0123] It is said digital back light modulated light signal to a table 5. The functional listing of 3325 is 

shown. Digital back light modulated light signal 3325 has a D/A converter control clock (DACLK), a D/A 

converter control chip select signal (DACSN), and D/A converter input digital data (DADATA). AD5300 

(product made from an analog device) etc. is applicable as a D/A converter corresponding to this 

function. 

[0124] 

[A table 6] 
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[0125] An example of a table 6 and the digital back light modulated light signal timing specification which 
suited drawing 37 at said AD5300 (product made from an analog device) is shown. D/A converter input 
digital data (DADATA) is transmitted to a serial, mode setting and the 8 next bits (D[11]-D [04]) of data 
are meant, and 2 bits (D[15]-D [14]) of heads mean an indeterminate and the 2 next bits (D[13]-D [12]) 
of 4 bits (D[03]-D [00]) of indeterminates which remains. Here, it sets to said drawing 33 and "allO" and 
the 8 bits (D[1 1]-D [04]) data whose mode setting of (D[13]-D [12]) is setting out of the Normal 
actuation are luminance distribution data, Digital back light jrnpdulated light signal from the back light , 
modulated light control section 3323 according to 3309 It is 325. 

[0126] As mentioned above, as shown in a table 6 from drawing 37 and a table 1, LSI which 
accomplishes the Lord of a function, a frame memory, the low-battery differential transfer LSI, and a 
D/A converter constitute the control circuit of the liquid crystal display by this invention from drawing 

31- 

[0127] The gradation control hereafter doubled with the input image data which were carried in said LSI 
205, and which are the key objective of this invention, and a back light control function are explained to 
a detail. 
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[0128] Drawing 38 is said brightness data generation control section. The conceptual diagram of 3306 of 
operation is shown. 

[0129] In drawing 38 t the rate of each color in the case of generating brightness data (Y) from R, G, and 

B image data is a bottom type (several 1). 

[0130] 

[Equation 1] Brightness data (Y) =0.299xR(red) +0.587xG(green) +0.144xB (blue) 

It is difficult by buildup of circuit magnitude, processing speed lowering, etc. to process this to accuracy 
by hardware. Moreover, itself does not become an indicative data, and in consideration of being for 
acquiring the property of an indicative data, the brightness data generated here perform approximation 
processing so that it can realize by hardware. Since processing in a pixel unit was required, it decided to 
realize this by a shift and addition processing. In drawing 38 , it supposes that it is digital image data R, 
G, and whose B are 8 bits respectively, and R color is shifted 2 bits and rightward [ 5 bit ] respectively 
(it becomes the division of 2 by carrying out 1 bit shift rightward, and is carrying out n bit shift). The 
following approximation processing to a top type (several 1) is enabled by becoming the division of the 
n-th power of 2, carrying out, shifting G color 1 bit and rightward [ 4 bit ] respectively, carrying out 3 bit 
shifts of the B color, and carrying out the guide peg of each shift data of all. 
[0131] 

[Equation 2] Brightness data (Y) =0.281 xR(red) +0.563xG(green) +0.125xB (blue) 

Drawing 39 is said luminance distribution detection control section. The outline block diagram of 308 is 
shown. In drawing 39 3901 1 time of a detection period The detection period setting-out section to set 
up and 3902 the number of partitions of an input whole floor tone field For the input gradation number- 
o^partitions setting-out section to set up and 3903, input image data are said input gradation number- 
of-partitions setting-out section. The input image data gradation field detecting element to detect and 
3904 to any of each division field set up by 3902 it corresponds the data of the lowest field of gradation 
The 1st gradation field counter to count, the 2nd gradation field counter with which 3905 counts the 
same data of a field low to the 2nd, the n-th gradation field counter which counts the data of the field 
where 3906 is same the highest, and 3907 are set at 1 time of a detection period. The data total of the 
lowest field of gradation the 1st data hold latch who holds, the 2nd data hold latch for whom 3908 
similarly holds the data total of the 2nd field, the n-th data hold latch holding the data total of the field 
where 3909 is same the highest, and 3910 — said 1st gradation field counter The counted value of 3904 
Similarly the m time multiplication circuit to m Double and 3911 are said 2nd gradation field counter. 
Similarly the 2*m time multiplication circuit which *m [ 2] Doubles the counted value of 3905, and 3912 
are said n-th gradation field counter. The counted value of 3906 n*m The n*m time multiplication circuit 
to double, The adder circuit where 3913 adds the output data of each of said multiplication circuit, and 
3914 are said adder circuit. The n*m division circuit which does the division of the output of 3913 by 
n*m, and 3915 are said division circuit. The average luminance data hold latch who holds the output of 
3914 as an average luminance value is shown respectively. 

[0132] First, the detection period setting-out section 1 time of a detection period is set as 3901. The 
output of this setting-out section serves as a latch clock for the last stage data hold latch of each 
detection function part. Moreover, the input gradation number-of-partitions setting-out section The 
.-..-number of partitions to all input fields is- set-as -3902.-Here^ r 256 gradation (8 bits)-and the number^qf - — - — 
partitions shall be comparatively set up for all input fields as an example for 8 minutes. The output from 
this setting-out section is an input image data gradation field detecting element. It inputs into 3903. 
Here, the gradation value of input image data is said input gradation number^of^partitions setting-out 
section. It judges to any of the division field from 3902 it corresponds, and the clock for field counters 
corresponding to the field is outputted. Here, the tonal range of each field serves as a field for every 32 
gradation from an input whole floor tone field being [ 256 gradation and the number of partitions ] 8. 
Therefore, since it also became buildup of a circuit to improve precision, it enabled it to change 
precision by the application, although what is necessary is to enlarge the number of partitions and just 



-29- 



to have lessened the number of gradation of each division field, in order to improve the property 1 
detection precision of an input video signal. Said input image data gradation field detecting element With 
the clock from 3903 the 1st gradation field counter 3904 and the 2nd gradation field counter 3905 and 
the n-th gradation field counter 3906 — the number of data for every gradation field — counting — said 
detection period setting-out section The 1st data hold latch during the setting-out period by 3901 3907 
and the 2nd data hold latch 3908 and the n-th data hold latch Luminance distribution is detected by 
holding as luminance distribution data by 3909. Detection of the brightness average is said 1st gradation 
field counter. 3904, the 2nd gradation field counter 3905 and the n-th gradation field counter It is a m 
time multiplication circuit respectively about each output of 3906. 3910, 2*m time multiplication circuit 
3911 or ri*m time multiplication circuit Multiplication is carried out by 3912. Each output Adder circuit It 
is a h*m division circuit about addition and its output at 3913. A division is done by 3914 and it is said 
detection period setting-out section about the output. Average luminance data hold latch during the 
setting-out period by 3901 Average luminance is detected by holding as average luminance data by 3915. 
m means the number of gradation in each division field, and is set to 32 by this example here. Therefore, 
each multiplication circuit 3910-3912 and adder circuit They are 16 bit patterns, then a division circuit 
about 3913. 3914 becomes the division of n*m=8*32=256 and can realize this in the simple logic of shift 
processing (8 bits of high orders are chosen) of 8 bits of right. 

[0133] The state transition diagram showing actuation of the luminance distribution detecting element in 
the luminance distribution detection control-section outline block diagram shown in drawing 40 at said 
drawing 39 shows. Drawing 40 shows the case where set into 256 gradation (8 bits) all the input fields 
used as an example of explanation by said drawing 39 , and the number of partitions is comparatively set 
to XGA (1024 dots x 768 lines) as resolution of setting out and input image data for 8 minutes. 
[0134] It sets to drawing 40 and is the detection period setting-out section. 901 consists of a Vertical 
Synchronizing signal (inVsync) and a display shelf-life signal (inDtmg), a display shelf-life signal (inDtmg) 
carries out the basis of the effective indicative data at the time of validity, and since a luminance 
distribution result updates for every frame, it updates to the timing of a Vertical Synchronizing signal 
(inVsync). Since division fields are eight division, eight counters (elemCntr) which accumulate the 
number of brightness data of each field are prepared (elemCntr00-elemCntr07), and the value of the 
counter corresponding to the result of having decoded the high order triplet of 8-^bit gradation data is 
added. The luminance distribution result for one accumulated frame is updated to the timing of a 
Vertical Synchronizing signal (inVsync) (hist00-hist07). It is necessary to make magnitude of each 
counter mtb the thing -suplDOsing the same gradation data existing by one framed here. That is, in this 
example, since it is XGA resolution, a 1024x768=786432 pixel, i.e., 20 bits, counter is needed. 
[0135] The luminance distribution detection result schematic diagram by the luminance distribution 
detection control section by said drawing 39 and drawing 40 and the brightness averaging operation 
expression from a detection result are shown in drawing 41 . 

[0136] As shown in drawing 41 , a shade condition and the brightness average can extract the screen 
brightness for every frame the whole frame of image data according to brightness part blanket-like voice. 
[0137] The gradation field of a low order side and a high order side eight division each field shows the 
state transition diagram at the time of the division for every 8 gradation and the quadrisection field of 
medium gradation setting alj input 32 gradation x by : setti^ 

comparatively 256 gradation (8 bits) and the number of partitions for 20 minutes as another example of 
a state transition diagram which set comparatively 256 gradation (8 bits) and the number of partitions as 
drawing 42 for all the input fields shown in said drawing 40 for 8 minutes. 

[0138] In drawing 42 , since division fields are 20 division, 20 counters (elemCntr) which accumulate the 
number of brightness data of each field are prepared (elemCntrOO-elemCntrl 9), and the gradation field 
of a low order side and a high order side eight division each field adds the value of the counter 
corresponding to the result of having decoded 5 bits of high orders of 8-bit gradation data (elemCntrOO- 
elemCntr07, elemCntr! 2-elemCntr19). The quadrisection field of medium gradation adds the value of the 
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counter corresponding to the result of having decoded the high order triplet of 8-bit gradation data 
(elemCntr08-elemCntr1 1). About other control, the luminance distribution result for one accumulated 
frame as well as the case of 8 division field shown in said drawing 40 is updated to the timing of a 
Vertical Synchronizing signal (inVsync) (histOO-histl 9). Moreover, it is necessary to make magnitude of 
each counter into what assumed said thing [ that the same gradation data exist by one frame ] similarly. 
That is, in this example, since it is XGA resolution, a 1024x768=786432 pixel, i.e., 20 bits, counter is 
needed. 

[0139] The brightness averaging operation expression from the luminance distribution detection result 
schematic diagram and detection result at the time of performing gradation division control by said 
drawing 42 to drawing 43 is shown. ■ 

[0140] As shown in drawing 43 , compared with the case shown in said drawing 41 where it divides into 
eight, low order and the distribution condition of a high order gradation part are more detectable in a 
detail in brightness part blanket-like voice. Moreover, about the brightness average, the screen 
brightness for every field merger Mr. frame divided into eight shown in said drawing 41 can be extracted. 
[0141] Said broken line point gradation control section using the luminance distribution detection result 
at the time of dividing into drawing 44 the gradation field shown in said drawing 40 and drawing 42 eight 
times An example of the gradation control by 3310 is shown. 

[0142] In drawing 44 , by gradation control by the broken line point method, the nine polygonal-line 
points are set up for every frame, and it realizes on real time between the contiguity points by changing 
into output gradation data the input gradation data inputted for every dot clock according to the 
straight-line-ized operation expression. In the case of equal 8 division field, the straight-line-ized 
operation expression during the contiguity point can use operation expression with the three following 
here. 
[0143] 

[Equation 3] output gradation data =(rkinji(n)-rkinji (n-1)) x — M / 32rkinji(n):high order side broken line 
point set point rkinji (n-1) — corresponding to the number of luminance-distribution accumulation of 
each field, the broken line point is set up as an example which is made to reflect 5 bits of :low order side 
broken line point set point M:input gradation data low order therefore, and the luminance distribution 
data shown in said drawing 41 , and is high-definition-ized. Therefore, to the luminance distribution 
number average value m in one frame (value which did the division of the number of pixels for one frame 
in eight division fields in this example), when there is many distribution of each detected field, 
distribution of the gradation field is judged to be beyond the average, and enlarges the high order side 
broken line point compared with the time of a linear characteristic (point of O in drawing). Thereby, the 
dynamic range of the gradation field becomes large, and good image quality can be acquired. Conversely, 
to the average m, when there is few distribution of each detected field, distribution of the gradation field 
is judged to be below the average, and makes small the high order side broken line point compared with 
the time of a linear characteristic (point of O in drawing). Although the dynamic range of the gradation 
field becomes small by this, since the dynamic range of the gradation field having exceeded said average 
value m by this can be enlarged, the contrast of the field which occupies the general trend of 
distribution as the whole screen can be improved, and good image quality can be acquired. 
[0144] Said broken- line-point, gradation control section using,the. luminance distribution, .detection result- - 
at the time of dividing into drawing 45 the gradation field shown in said drawing 44 eight times The 
gradation control-section outline block diagram by 3310 is shown. 

[0145] The 1to8 decoder circuit according [ the latch circuits 1 and 4502 of input image data ] in 4501 
to the inside high order triplet of the output image data of latch circuit 1 4501, A high order gradation 
side broken line point setting-out register selector circuit and 4504 1503 A low order gradation side 
broken line point setting-out register selector circuit, 4505 is said high order gradation side broken line 
point setting^out register selector circuit. From a 4503 selection value Low order gradation side broken 
line point setting-out register selector circuit The subtracter circuit which subtracts a 4504 selection 



-31 - 



value, 4506 is said subtracter circuit. The multiplication circuit which carries out the multiplication of the 
value delayed using latch circuit 2-5 4508-451 1 in the output of 4505 and said output of latch circuit 1 
4501, and 4507 are said multiplication circuit. 4506 outputs, Said low order gradation side broken line 
point setting-out register selector circuit The adder circuit adding the value delayed using a latch circuit 
6, 7 4512, and 4513 in the output of 4504 is shown respectively. 

[0146] The control circuit shown in drawing 45 realizes the straight-line type during each broken line 
point shown in said drawing 44 , and is said high order gradation side broken line point setting-out 
register selector circuit. 4503 and low order gradation side broken line point setting-out register 
selector circuit It is set as 4504, carrying out renewal of a ** frame of the broken line point set point 
(rkinji00-rkinji08) corresponding to brightness part blanket-like voice. Therefore, if the image data (ridata 
[7:0]) for every pixel are inputted, the two adjoining broken line point set points are chosen, between 
two selected gradation will be calculated and image data (rodata [7:0]) will be outputted. Delay after 
input image data (ridata [7:0]) are given until it obtains output image data (rodata [7:0]) is eight clocks. 
Therefore, according to this control, optimum is enabled to perform gradation control according to the 
description of the image data for every frame. 

[0147] Said broken line point gradation control section using the luminance distribution detection result 
at the time of dividing into drawing 46 the gradation field shown in said drawing 43 20 times An example 
of the gradation control by 3310 is shown. 

[0148] In drawing 46 , by gradation control by the broken line point method, the 20 polygonal-line points 
are set up for every frame, and it realizes on real time between the contiguity points by changing into 
output gradation data the input gradation data inputted for every dot clock according to the straight- 
line-ized operation expression. In the case of a division field (hist08-hist1 1), the straight-line-ized 
operation expression during the contiguity point differs from the case of a division field (hist00-hist08, 
hist12-hist19) the 32 whole gradation which is a medium gradation part the 8 whole gradation which is 
equal low order and a high order gradation part, and can use the four following and several 5 operation 
expression respectively here. 
[0149] 

[Equation 4] output gradation data = (rkinji(n)-rkinji (n-1)) — xM / 8rkinji(n):high order side broken line 
point set point rkinji(n-l): — a low order side broken line point set point M:input gradation data low 
order triplet [01 50] 

[Equation 5] output gradation data =(rkinji(n)-rkinji (n-1)) x — M / 32rkinji(n):high order side broken line 
point set point rkinji (n-1) — it is realizable by performing two steps of control.as an example which is 
made to reflect 5 bits of :low order side broken line point set point M:input gradation data low order 
therefore, and the luminance distribution data shown in said drawing 43 , and is high-definition-ized. The 
1st step asks for an outside field (if it is low order gradation and is histOO and high order gradation 
hist19) and the gradation field which checks the operating frequency for every frame and can be 
crushed more respectively from the low order divided every 8 gradation and a high order gradation field. 
That is, accumulated is compared from the threshold of the number of gradation accumulation set up 
beforehand, and the outside of each gradation field, and the gradation to the field beyond a threshold is 
crushed. In drawing 46 , since hist04 is over the threshold n, a low order gradation field judges that 

distribution, frequency is low .to -the gradation before this, and sets the five broken line, points -(rkinjiOO- 

rkinji04) as "0 Gradation" from low order. Similarly, since hist17 is over the threshold n, a high order 
gradation field judges that distribution frequency is low to the gradation before this, and sets the four 
broken line points (rkinji 17-rkinji20) as "255 Gradation" from a high order. Instead of crushing a part 
with few accumulation of gradation ends by this 1st-step gradation control, it is possible to expand the 
dynamic range of the remaining gradation fields. Moreover, although the comparison with a threshold n 
was performed to each gradation field independence by this example as a decision criterion of the 
gradation field to crush, the algorithm which crushes gradation can respond variously with combination 
with software processing like the comparison with the accumulation and the threshold n from the 
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gradation field of ends. The 2nd step is added to having expanded the dynamic range of a whole floor 
tone field in the 1st step. The comparison with the luminance distribution average m is performed for 
every distribution field stated by said drawing 44 R> 4. The broken line point set point by the side of a 
high order so that the dynamic range of the gradation field may be expanded further, when a comparison 
result is large A bigger value than the value at the time of a linear characteristic (point of 0 in drawing), 
Moreover, when a comparison result is small, a value smaller than the value at the time of a linear 
characteristic is set up so that the dynamic range of the gradation field may contract. Drawing 46 is an 
example which applied this to 32 gradation division field (rkinji09-rkinji12) which is a medium gradation 
field. Drawing 46 has shown the amplification regulatory region of the dynamic range according the 
amplification regulatory region of the dynamic range by the 1st step to histogram expanding regulatory 
region and the 2nd step as equalizing regulatory region. 

[0151] Moreover, the amplification applicability of the dynamic range by the title phase may be applied 
not only to 32 gradation division field (rkinji09-rkinji12) which is a medium gradation field but to 8 
gradation division field which are low order and a high order gradation field ( drawing 46 (rkinji04- 
rkinji17)). 

[0152] As mentioned above, in the gradation control system shown in said drawing 46 , the good display 
which extended the dynamic range further after covering the gradation control system shown in said 
drawing 44 can be obtained. 

[0153] Drawing 47 is said broken line point gradation control section using the luminance distribution 
detection result at the time of dividing the gradation field shown in said drawing 46 20 times. The 
gradation control-section outline block diagram by 3310 is shown. 

[0154] The 1to8 decoder circuit according [ the latch circuits 1 and 4702 of input image data ] in 4701 
to the inside high order triplet of the output image data of latch circuit 1 4701, A high order gradation 
side broken line point setting-out register selector circuit [ as opposed to each division field of low 
order gradation, medium gradation and high order gradation in 4703 ], A low order gradation side broken 
line point setting-out register selector circuit [ as opposed to each division field of low order gradation, 
medium gradation and high order gradation in 4704 ], 4705 is a high order gradation side broken line 
point setting-out register selector circuit to each division field of the low order gradation divided into 
said three fields, medium gradation, and high order gradation. The 3to(es)1 selector circuit which 
chooses one of 1703 outputs, 4706 is a low order gradation side broken line point setting-out register 
selector circuit to each division field of the low order gradation similarly divided into said three fields, 
medium gradation, and high order gradation. The 3to(es)1. selector circuit which chooses one of 4704 
outputs, 4707 is said high order gradation side 3to1 selector circuit. From a 4705 selection value Low 
order gradation side 3to1 selector circuit The subtracter circuit which subtracts a 4706 selection value, 
4708 is said subtracter circuit. Low order which carries out the multiplication of the value delayed using 
latch circuit 2-6 4711-4714 in the output of 4707, and said output of latch circuit 1 4701, The 
multiplication circuit divided into two lines, high order gradation and medium gradation, the 2to(es)1 
selector circuit where 4709 chooses either of the outputs of said two multiplication circuits 4708, and 
4710 are said 2to(es)1 selector circuit. 4709 outputs, Said low order gradation side 3to1 selector circuit 
The adder circuit adding the value delayed using latch circuit 7-9 4716-4718 in the output of 4706 is 

--. shown respectively. - * -....^^ - ..-,...., 4 .^ — . , r JV -^- ■■.•» -~„— 

[0155] The control circuit shown in drawing 47 realizes the straight-line type during each broken line 
point which is shown in said drawing 45 and which is shown in said drawing 46 like a control circuit, and 
is said high order gradation side broken line point setting-out register selector circuit. 4703 and low 
order gradation side broken line point setting-out register selector circuit It is set as 4704, carrying out 
renewal of a ** frame of the broken line point set point (rkinjiOO— rkinji20) corresponding to brightness 
part blanket-like voice. Therefore, if the image data (ridata [7:0]) for every pixel are inputted, the two 
adjoining broken line point set points are chosen, between two selected gradation will be calculated and 
image data (rodata [7:0]) will be outputted. Delay after input image data (ridata [7:0]) are given until it 
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obtains output image data (rodata [7:0]) is ten clocks. Therefore, also in this control, optimum is enabled 
to perform gradation control according to the description of the image data for every frame. 
[0156] Next, digital back light modulated light signal shown in said drawing 33 3325 and back light 
ON/OFF signal The intensity control and animation dotage improvement control by 3326 control are 
explained. 

[0157] Drawing 48 is said inverter substrate. It is an example of modulated light property drawing in 103. 
Adjustable [ of the electrical potential difference ] is carried out to 0V-3.3V as an input, and the duty 
ratio of an output pulse changes corresponding to this. That is, a pulse width duty ratio becomes large, 
so that input voltage is low, and pulse width duty becomes small, so that input voltage is conversely high. 
Since this duty ratio supports ON/OFF of a back light, it becomes so dark that it is so bright that a 
voltage level is low and a voltage level is conversely high. Therefore, digital back light modulated light 
signal from said back light modulated light control section 3323 It controls by the format having shown 
3325 in said tables 5 and 6 and drawing 37 , and is said D/A converter. By giving 3215, it is a D/A 
converter. Analog back light modulated light signal outputted from 3215 3327 performs modulated light 
control in the property of the inverter substrate shown in said drawing 48 . 

[0158] It is said back light modulated light control section to drawing 49 . 3323 and blink control section 
An example of the intensity control and animation dotage improvement control by 3324 is shown. This 
example shows the case where the independent control signal performs modulated light control and blink 
control. 

[0159] each frame image data which continues in drawing 49 — said luminance distribution detection 
control section image -> with the bright luminance distribution data from 3308 — bright image -> — it 
is the case where it is transmitted in order of a dark image. 

[0160] When displaying an animation with a liquid crystal display generally, it stops worrying the 
animation dotage phenomenon accompanying the speed of response which will exceed one frame if it is 
a bright image compared with the case of a dark image. Conversely, it is subjectively worrisome to 
become a dark image by making blink pulse width small in consideration of animation dotage to a bright 
image. Therefore, to a bright image, it is said analog back light modulated light signal. The voltage level of 
3327 is made low and the pulse width duty ratio of a modulated light wave to a back light is enlarged. 
Conversely, to a dark image, it is said analog back light modulated light signal. The voltage level of 3327 
is made high and the pulse width duty ratio of a modulated light wave to a back light is made small. 
Moreover, this control is made to reflect to the following frame which detected luminance distribution 
data. Bv drawing 49 , the relation of a modulated light wave indicates this to be luminance distribution 
detection data. Furthermore/blink control is performed in order to improve the animation dotage 
phenomenon by a speed of response taking the time amount of one or more frames. Collimation is 
doubled with the bottom screen part of a display screen, and it controls by drawing 49 so that a blink 
wave turns on in the second half of one frame. That is, the blink wave duty ratio at the time of setting 
to "a" time amount which an one-frame period takes in drawing 49 , and setting to "b" time amount 
which turns on a blink wave in the second half of one frame serves as "b:a", and this ratio is taken as 
immobilization. In this control, it is the blink control section of said drawing 33 . It sets to 3324 and is 
the timing-control section. Vertical criteria timing signal from 3303 It controls using 3305. A actual back 
light ON/OFF wave turns into a wave-with which the modulated- light wave for said modulated light . 
control and the blink wave for animation dotage improvement control were doubled, and the liquid crystal 
brightness wave by this becomes the shadow area of drawing 49 . Since the luminescence time amount 
of a brightness wave becomes long (the luminescence time amount of a brightness wave becoming short 
when it is conversely judged as an image with dark luminance distribution detection data) and serves as 
luminescence (light is not emitted to transient timing) to the stationary timing of a liquid crystal 
. response waveform from this when it is judged as an image with bright luminance distribution detection 
data, a good display condition without animation dotage can be acquired. 

[0161] In an example shown in drawing 50 at said drawing 49 , an example of the image judging by 
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luminance distribution detection data is shown. The case where the whole floor tone field shown in said 
drawing 41 as luminance distribution detection data in drawing 50 R> 0 is set to XGA (1024x768) as 
resolution of equal 8 division and input image data is shown. In this case, the number of pixels for one 
frame serves as a bottom type (several 6). 
[0162] 

[Equation 6] the one-frame total number of pixels — =1024 dot x768 line =786432=0 — in order to 
suppress circuit magnitude 0000 h here, it judges by using only the high order of detection data. In the 
case of drawing 50 , 8 bits of high orders are used. 8 bits of high orders are "COh" in hexadecimals, and 
they are set to "192" with a decimal number. Therefore, each field average point size at the time of 
dividing into eight uniformly becomes 24 points. In this example, as shown in drawing 50 , it is judged as 
an image with the point size of each gradation field (128-159, 160-191, 192-223, 224 -255 gradation) of 
e, f, g, and h respectively, bright when larger than 48, 40, or 32 or 24 points as image criteria, and all 
cases other than the above were judged to be dark images. 

[0163] An example of a modulated light control state transition diagram according to the example of 
image criteria shown in drawing 51 at said drawing 50 is shown. 

[0164] In this example, in drawing 51 , the modulated light range shall be controlled in the range which 
made 85% of brightness the minimum brightness from the maximum brightness to the maximum 
brightness. ** frame transition is carried out according to the image criteria which showed during this 
period to said drawing 50 . A minimum of 40 transition times (in the case of 60Hz per frame about 0.67 
seconds) from the minimum brightness or the minimum brightness to [ from the maximum brightness ] 
the maximum brightness were required. Since a flicker will occur if it is the control which changes 
between the max - minimum brightness by one frame when a bright image and a dark image are inputted 
alternately with a .** frame, this is for inhibiting this. Therefore, it is in the middle of transition, and when 
image criteria are reversed, transition will go to hard flow at the event. 

[0165] As mentioned above, according to said drawing 50 and the modulated light control algorithm 
explained by 51, control of a modulated light wave shown in said drawing 49 is performed. 
[0166] Said back light modulated light control section shown in drawing 52 at said drawing 49 3323 and 
blink control section Another example is indicated to be the intensity control and the example of 
animation dotage improvement control by 3324. 

[0167] A liquid crystal brightness wave final with an example shown in said drawing 49 is said back light 
modulated light control section. The modulated light wave by 3323, and said blink control section It had 
become what piled up the blihk wave by 3324. On the other hand, at this example, it is said back light., 
modulated light control section. Control of a modulated light wave by 3323 is not performed, but it 
always considers as the maximum brightness condition, and is said blink control section. 3324 performs 
modulated light control corresponding to brightness-distribution detection data together with blink 
control. Namely, said back light modulated light control section The control signal from 3323 is the 
inverter substrate shown in said drawing 48 . From modulated light property drawing in 3103, it controls 
so that firm output pulse duty becomes 100%. Next, said blink control section As an example of an 
improvement of animation dotage, 3324 doubles collimation with the bottom screen part of a display 
screen, and it controls it so that a blink wave turns on in the second half of one frame. Furthermore 

corresponding to the condition of luminance distribution detection. data, the pulse- width of.said -blinks, . 

wave is changed, the example of drawing 52 — image data — " — bright image -> — dark image -> — 
since it was inputted in order of bright image", to a bright image, pulse width of said blink wave in the 
following frame is enlarged, and it was made to make small pulse width of said blink wave in the following 
frame to the dark image. Furthermore, with an example shown in drawing 52 , the trailing edge of a pulse 
is fixed and is made to make a change of blink pulse width duty in first transition. Therefore, the blink 
wave duty ratio at the time of setting to "a" time amount which an one-frame period takes, and setting 
to "b" time amount which turns on a blink wave in the second half of one frame serves as "b:a", and 
this ratio is changed corresponding to luminance distribution detection data. Moreover, according to this 
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example, it is said inverter substrate. Since only ON/OFF control of a back light is required as an 
interface of 3103, it can be said that it is a flexible control function. 

[0168] Said back light modulated light control section shown in drawing 53 at said drawing 49 and 
drawing 52 3323 and blink control section Another example is indicated to be the intensity control and 
the example of animation dotage improvement control by 3324. 

[0169] In the example of drawing 53 , to an example shown in said drawing 52 , the first transition of a 
pulse is fixed and is made to make a change of the blink pulse width duty over the blink wave controlled 
according to luminance distribution detection data in a trailing edge. That is, it sets to drawing 53 and is 
said blink control section. As an example of an improvement of animation dotage, 3324 doubles 
collimation with a display screen top screen part, and it controls it so that a blink wave turns on in the 
first half of one frame. Furthermore corresponding to the condition of luminance distribution detection 
data, the pulse width of said blink wave is changed. The first transition of a pulse is fixed and is made to 
make a change of blink pulse width duty in a trailing edge. Therefore, the blink wave duty ratio at the 
time of setting to "a" time amount which an one-frame period takes as well as the example shown in 
said drawing 52 , and setting to "b" time amount which turns on a blink wave in the second half of one 
frame serves as "b:a", and this ratio is changed corresponding to luminance distribution detection data. 
Moreover, also in this example, since only ON/OFF control of a back light is required as an interface of 
said inverter substrate 5103, it can be said that it is a flexible control function. 

[0170] Said back light modulated light control section shown in drawing 54 at said drawing 49 , drawing 
52 , and drawing 53 323 and blink control section Another example is indicated to be the intensity 
control and the example of animation dotage improvement control by 3324. 

[0171] This example has the both sides of an example which showed said drawing 52 and drawing 53 . 
That is, it sets to drawing 54 and is said blink control section. As an example of an improvement of 
animation dotage, 3324 doubles collimation with the central screen part of a display screen, and it 
controls it so that a blink wave turns on in the medium of one frame. Furthermore corresponding to the 
condition of luminance distribution detection data, the pulse width of said blink wave is changed. It is 
made to change blink pulse width duty on the both sides of the first transition of a pulse, and a trailing 
edge. Therefore, the blink wave duty ratio at the time of setting to "a" time amount which an one-frame 
period takes as well as the example shown in said drawing 52 and drawing 53 , and setting to "b" time 
amount which turns on a blink wave in the second half of one frame serves as "b:a", and this ratio is 
changed corresponding to luminance distribution detection data. Moreover, it also sets to this example 
and is said inverter substrate.: Since only ON/OFF control of a back light is. required as an interface of 
3103, it can be said that it is a flexible control function. 

[0172] Said back light modulated light control section shown in said drawing 49 , drawing 52 , drawing 53 , 
and drawing 5454 at drawing 55 3323 and blink control section Another example is indicated to be the 
intensity control and the example of animation dotage improvement control by 3324. In said each 
example, when an animation dotage improvement is perceived, a liquid crystal brightness wave will differ 
from a blink wave by modulated light control being added. For example, in an example shown in said 
drawing 49 , the OFF period accompanying modulated light control will exist in the on-pulse of a blink 
wave, and the on-pulse of a blink wave set as the specific location in 1 screen will change with 
modulated light control- in the example shown in said drawing 52 ^ drawing~54 for an animation dotage 
improvement. 

[0173] An example shown in drawing 55 improves these, and controls the tube electric current of a back 
light as modulated light control. That is, like an example shown in said drawing 49 to the animation 
dotage improvement, collimation is doubled with the bottom screen part of a display screen, and it 
controls so that a blink wave turns on in the second half of one frame. That is, the blink wave duty ratio 
at the time of setting to "a" time amount which an one-frame period takes in drawing 55 , and setting to 
"b" time amount which turns on a blink wave in the second half of one frame serves as "b:a", and this 
ratio is taken as immobilization. When brightness is judged to be a dark video signal to raising reverse by 



-36- 



increasing the amount of tube electric currents to a back light with degree frame about modulated light 
control according to luminance distribution detection data when it is judged as a bright video signal, 
brightness is lowered by decreasing the amount of tube electric currents to a back light with degree 
frame. If this control is followed, since the modulated light control by the amount of back light tube 
electric currents according to luminance distribution detection data can fix the blink wave for an 
animation dotage improvement in what kind of case, the animation dotage improvement effect always 
stabilized to the specific region of the display screen can be acquired. 

[0174] According to the example of this invention, good animation display of the display quality which 
excelled [ brightness / of a lamp / high ] in homogeneity at the luminous efficiency list according to the 
passing speed of image data can be enabled. 

[0175] Furthermore, according to the example of this invention, a dynamic range can be changed into 
real time according to the gradation property of image data, and good animation display of the display 
quality which excelled [ brightness / high ] in homogeneity at the luminous efficiency list can be enabled. 
[0176] 

[Effect of the Invention] While improving the brightness of a display image efficiently by controlling the 
luminescence event of the light source, or luminescence time amount according to the amount of 
motions or brightness of a display image according to this invention, the effectiveness of controlling 
generation of heat of the light source is done so. 

[0177] Or according to this invention, the effectiveness of improving dotage by the animation is done so 
by controlling the luminescence event of the light source, or luminescence time amount according to the 
brightness of a display image, and the response characteristic of the liquid crystal section. 
[0178] Or according to this invention, the effectiveness of improving contrast is done so by controlling 
an I/O gradation property according to the brightness of a display image. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline block diagram of the liquid crystal display carrying the liquid crystal display 
module of this invention. 

[Drawing 2] It is drawing showing brightness waves, such as the light source of the liquid crystal display 
of this invention. 

[Drawing 3] It is drawing showing the structure of the liquid crystal display using a side light mold light 
source unit. 

[Drawing 4] It is drawing showing the structure of the liquid crystal display using a direct female mold 
light source unit. 

[Drawing 5] It is drawing showing the brightness property over whenever [ tubing internal temperature / 
of a cold cathode tube ], and, supply current. 
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[Drawing 6] It is drawing showing the brightness response by the light source unit of this invention. 
[Drawing 7] It is drawing showing aging of the display brightness of the liquid crystal display which used 
the cold cathode tube for the light source, and cold cathode tube temperature. 

[Drawing 8] It is drawing showing an example of a control circuit which carries out flash burning of the 
light source by this invention. 

[Drawing 9] It is drawing showing an example of setting out of the flash burning ratio of the light source 
by this invention. 

[Drawing 10] It is drawing showing an example of setting out of the flash burning ratio of the light source 
by this invention. 

[Drawing 11] It is drawing showing an example of setting out of the flash burning period of the light 
source by this invention. 

[Drawing 12] It is drawing showing an example of setting out of the idle period in flash burning of the 
light source by this invention. 

[Drawing 13] It is drawing showing an example of the side light mold light source unit by this invention. 
[Drawing 1 4] It is drawing showing the structure of the liquid crystal display (horizontal electric-field 
mode liquid crystal display) using the side light mold light source unit by this invention. 
[Drawing 15] It is drawing showing arrangement of the inverter equipment used for the liquid crystal 
display of drawing 13 . 

[Drawing 1 6] It is drawing showing the burning actuation approach of the light source unit of the direct 
female mold which is the conventional technique. 

[Drawing 17] It is drawing showing the configuration of the control circuit of the side light mold light 
source unit by this invention. 

[Drawing 18] It is drawing showing an example of the switching control circuit 25 in drawing 17 . 
[Drawing 1 9] It is the timing chart of the light source burning signal BL generated by the switching 
control circuit 25 of drawing 18 . 

[Drawing 20] It is comparison drawing of the conventional hold mold luminescence and impulse mold 
luminescence of this invention. 

[Drawing 21] It is drawing showing an example of the detection point of the data comparison in this 
invention. 

[Drawing 22] It is drawing showing an example of the switching control circuit 25 in drawing 17 . 
[Drawing 23] It is drawing showing the division method of the display screen for explaining the switching 
control circuit 25 of drawing 22 . 

[Drawing 24] It is the light source burning signal BL timing chart generated in the drawing 22 switching 
control circuit 25. 

[Drawing 25] It is drawing showing the configuration of the control circuit of the direct female mold light 
source unit by this invention. 

[Drawing 26] It is drawing showing an example of the switching control circuit 25 in drawing 25 . 
[Drawing 27] It is the timing chart of the light source burning signals BL1-BL4 generated by the 
switching control circuit 25 of drawing 26 . 

[Drawing 28] It is drawing showing the switching control circuit 25 for realizing light source burning 
control according to the display brightness of the display image by this invention. 
[Drawing 29] It is the timing chart of the light source burning signal BL generated by the switching 
control circuit 25 of drawing 28 . 

[Drawing 30] It is drawing showing the configuration of the burning method directions circuit 60 by this 
invention. 

[Drawing 31] It is the outline block diagram of a liquid crystal display module with another example of 
this invention. 

[Drawing 32] It is the outline block diagram of the TCON substrate mounted in the liquid crystal display 
module tooth back by this invention. 

[Drawing 33] It is the internal functional outline block diagram of LSI carried in the TCON substrate by 
this invention. 
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[Drawing 34] It is image data-conversion (low-battery differential -> TTL and TTL-> low-battery 
differential) I/O signal specification drawing by this invention. 

[Drawing 35] It is a frame memory control-section actuation outline timing chart by this invention. 
[Drawing 36] It is a driver interface timing chart by this invention. 

[Drawing 37] It is a digital back light modulated light signal timing chart by this invention. 

[Drawing 38] It is a brightness data generation control-section actuation conceptual diagram by this 

invention. 

[Drawing 39] It is a luminance distribution detection control-section outline block diagram by this 
invention. 

[Drawing 40] It is the state transition diagram showing actuation of the luminance distribution detecting 
element by this invention. 

[Drawing 41] They are a luminance distribution detection result schematic diagram by the luminance 
distribution detection control section by this invention, and the brightness averaging operation 
expression from a detection result. 

[Drawing 42] It is the state transition diagram showing the actuation to example with another drawing 

4040 which is an example of the luminance distribution detecting element by this invention. 

[Drawing 43] They are a luminance distribution detection result schematic diagram by the luminance 

distribution detection control section with an example other than an example shown in drawing 41 of this 

invention, and the brightness averaging operation expression from a detection result. 

[Drawing 44] It is an example of the gradation control by the broken line point gradation control section 

by this invention. 

[Drawing 45] It is a gradation control-section outline block diagram by the broken line point gradation 
control section by this invention. 

[Drawing 46] It is an example of the gradation control by the broken line point gradation control section 
with an example other than an example shown in drawing 44 of this invention. 

[Drawing 47] It is a gradation control-section outline block diagram by the broken line point gradation 
control section with an example other than an example shown in drawing 45 of this invention. 
[Drawing 48] It is an example of modulated light property drawing in the inverter substrate by this 
invention. 

[Drawing 49] It is an example of the intensity control and animation dotage improvement control by the 
back light modulated light control section by this invention, and the blink control section. 
[Drawing 50] It is an example of the image judging by the luminance distribution detection data based on 
this invention. - " '• 

[Drawing 51] It is an example of a modulated light control state transition diagram according to the 
example of image criteria by this invention. 

[Drawing 52] It is an example of the intensity control and animation dotage improvement control by the 
back light modulated light control section with an example other than an example shown in drawing 49 of 
this invention, and the blink control section. 

[Drawing 53] It is an example of the intensity control and animation dotage improvement control by the 
back light modulated light control section with an example other than an example shown in drawing 49 
and drawing 52 of this invention, and the blink control section. 

[Drawing 54] It is an example of the intensity control and animation dotage improvement control by the 
back light modulated light control section with an example other than an example shown in drawing 49 , 
drawing 52 , and drawing 53 of this invention, and the blink control section. 

[Drawing 55] It is an example of the intensity control and animation dotage improvement control by the 
back light modulated light control section with an example other than an example shown in drawing 49 , 
drawing 52 , drawing 53 , and drawing 54 R> 4 of this invention, and the blink control section. 
[Description of Notations] 

1 [ — An optical sheet group 5 / — Prism sheet, ] — A deflecting plate, 2 — A liquid crystal layer, 3 — 
A substrate, 4 6 [ — A reflective film, 10 / — Optical unit, ] — A diffusion film, 7 — A reflector, 8 — A 
fluorescent lamp, 9 11 — A light guide plate, 20 — A direct-current-voltage-supply input terminal, 21 - 
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— Inverter circuit, 22 [ — Switching control circuit, ] — A transformer, 23 — A modulated light circuit, 
24 — A switching element, 25 27 — A liquid crystal panel, 28 — A liquid crystal display module, 29 — 
Television input terminal, 30 — A video input terminal, 31 — S input terminal, 32 — Analog PC input 
terminal, 33 — A digital PC input terminal, 34 — An analog image processing control section, 35 
Digital image processing control section, 36 — A liquid crystal display, 50 — The data storage section, 
51 — Line count section, 52 [ — Mode judging section, ] — A data comparator, 53 — A pulse control 
section, 54 — The pulse generation section, 55 56 — A display brightness detecting element, 57 A 
display brightness information attaching part, 60 — Burning method directions circuit, 61 — The input 
means judging section, 62 — The burning selection section, 63 — Burning indication signal generation 
section, 3101 — A liquid crystal module (28 — the same as that of a liquid crystal display module), 3102 

— Liquid crystal actuation control board (35 — the same as that of a digital image processing control 
section), 3103 — An inverter substrate (21 — the same as that of an inverter circuit), 3104 — The flat 
cable for the gates, 3105 — The flat cable for drains, 3106 — The cable for inverter control, 3107 A 
lamp high-tension-side cable, 3108 — Lamp low-tension side cable, 3201 — A low-battery differential 
digital video-signal input connector area, 3202 — Image data-conversion (low-battery differential -> 
TTL) LSI 1 and 3203 — FPGA logical data setting-out connector, the 3204 — FPGA logical data setting 
out ROM and the 3205 — liquid crystal panel control FPGA and LSI (25 — switching control circuit — ) 
60 — A part of burning method directions circuit is 3206. — Mode-of-operation setting out SW of 
FPGA (or LSD3205, 3207 — A frame memory, 3208 — An oscillator, 3209 — The comparator for 
gradation armature-voltage control, 3210 — The connector for gate signals, 321 1 — The connector for 
drain signals, 3212 — The connector for drain signals, 3213 — Image data-conversion (TTL-> low- 
battery differential) LSI 2 and 3214 — Low-battery differential digital video-signal output connector 
area, 3215 — A D/A conversion converter, 3216 — Inverter control connector area, 3217 — The power 
circuit section, 3301 — A low-battery differential digital video signal, 3302 — The digital video signal 
changed into the TTL format, 3303 — The timing-control section, 3304 — R, G, B image data, 3305 — 
The criteria timing signal inside LSI, 3306 — A brightness data generation control section, 3307 
Brightness data, 3308 — Luminance distribution detection control section, 3309 — Luminance 
distribution data, 3310 — A broken line point gradation control section, 3311 — Output gradation data, 
3312 — A frame memory control section, 3313 — Frame memory interface signal, 3314 — Frame 
memory lead data, 3315 — Overdrive control section, 3316 — The output gradation data after overdrive 
amendment, 3317 — FRC control section, 3318 — A false gradation indicative data, 3319 — Driver 
interface control section, 3320 — A gate driver control signal, 3321 — Drain driver control signal, 3322 

— A low-battery differential video signal, 3323 — Back light modulated light control section;- 3324*— A 
blink control section, 3325 — Digital back light modulated light signal, 3326 — A back light ON/OFF 
signal, 3327 — Analog back light modulated light signal, 3328 — An inverter control signal, 3901 — The 
detection period setting^-out section, 3902 — Input gradation number-oH>artitions setting-out section, 
3903 — An input image data gradation field detecting element, 3904 — The 1st gradation field counter, 
3905 — The 2nd gradation field counter, 3906 — The n-th gradation field counter, 3907 — The 1st data 
hold latch, 3908 — The 2nd data hold latch, 3909 — The n-th data hold latch, a 3910— m time 
multiplication circuit, a 3911 — 2*m time multiplication circuit, A 3912 — n*m time multiplication circuit, 
3913 — An adder circuit, 3914 — n*m division circuit, 3915 — An average luminance data hold latch, 
4501 — Latch circuits 1 and 4502 — 1to8 decoder circuit, 4503 — A high order gradation side broken 
line point settihg^but register selector circuit, 4504 — Low order gradation side broken line point 
setting-out register selector circuit, 4505 [ — Latch circuits 1 and 4702 / — 1to8 decoder circuit, ] — 
A subtractor circuit, 4506 — A multiplication circuit, 4507 — An adder circuit, 4701 4703 — A high 
order gradation side broken line point setting-out register selector circuit, 4704 — Low order gradation 
side broken line point setting-out register selector circuit, 4705 [ — A multiplication circuit, 4709 / — 
2to1 selector circuit, 4710 / — Adder circuit ] — 3to1 selector circuit, 4706 — 3to1 selector circuit, 
4707 — A subtractor circuit, 4708 
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•*^©*§-g\ ?S^S 2 (OSST^S^tt Ant -fc>l"¥-r s/ 
7" (TfoPaJf 2 <Dff 2*0 dO^AndJiO. 2^fe0. 6 



/0 

a^L<, STNljSS^©4'ndliO. 5d»£> 
1. 2^0)11^ illHOTFTRfi^A'CA 
ndl±0: 2fct>0. 5 *im©$SBdS£f3:lAV 
[0038] i © «fc 5 l^ffifc £ 1ntim&'<*MZt5 5 
^*BW>SBK«W©«BSr, i&wfcj&fcfto-CttW-*- 

[0039] HI 2 tt, ' 1 £*^<-#*9i«:ttft** 

io . H&a^m^ xt«te*« 
<z>&ftig&\±: m i mss i ^ a t or i ©» 
2 mm i "st a t ii<7>^fR53 (&2 <bmm \z:ytmz.#& 

r©NfW©fBt?fe5A t J +A t n <Df6tfUS»!$:*fe 
9'3St«»i LT*$h5. :©Mttt, A t l t A t 

1 1 1 L < u fc; -r 4 *> 5 o *r 4 .-cm 

SKSr3taS»-ffifet; «2««EiII©fl[tt»0-mAte#|i*. 
t ; * ©WMtttJR l «ie km 2-*«eo f rafit i const 

[0040] -t'UT> 3t»OWK*»*»6> i CONST^fg 

l mmo&te tc j; •) waF*sa*t- « «d . 1^12^1 

#SI9i--5flD 1 11 i ©fMH I C0NST ■(WGKO t-ffiS 

CONST (^«0 M CONST- ©^Sr^ c 

«PWSiifcJ:<5*ai<oa*±#H:J:'0, I C0NST 

(5S5») -4 I CONST (HDD t©|tttAlli»bAl2|c 
[004 1]' itltcMU, f lfli I4r3t«»-ttilfrt- 

40 •)m-f-ri*St?#5 o -05tt, JfeS!S©-otLTfflV>b 
**«E-Ct>«WK"C#*) iWeoB«S, -RV (b) » 

• LT4. 7P'i)-WTOl*, *«ft^SW*S*PfcJE&i: 



\0t;. i 
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[0 0 4 2] .?M&*5f ^©jjcfcfc^tt, &B£^. 

I s rt © ?aa tc t> <wt-c # » je K*M«ir rt © a* & 

[0 0 4 3] Ui»L**«b, H20JB-1JHMA tlfc*» . 

T©W*^-*«*©#.**:UWBk 0*Jx:fi6 OH z t? 
©16. 7ms (m s =5 v 1 2 OH z "?© 8 . 

4ms (r*ufe©««:«iH*^K»iD fc» 

£U^#;- r©ttf^Ml^ic^$i3:XJ:|B^lSO ; B2 
i, ±Htac±#©*»*MS»t-«--t-i: 
gffi (*Ot©-W : 6 mA) "^il^^^fl" 
[0 0 4 4] (i) 4-0.'C©HH* ! #"CttjiMTH*&A»£> 

£l 1 5 0S>-c-iWS(±«Sfp 2 0 o&Htt&.MEtt'>tfB 

[0 0 4 5] (2) ,6 .0. < C0flHaA'CttA*rHttM>g> 
Ml 5#T*»£fi**{iS3r*U *©«»*«:«■*!&»»£ 
«'>U 2 0, 0.#&iS&»Cttft*ffi©9 0.%fc9]3. 

[0 0 4 6;] ( 3) .8 0 < C©IHlim*-Ctt^*rF^*6^fe 
l&l 0#^Mtt**|ttfc*U- *©.*©*& 1 OSWC 

[0 0 4 7] ^ilf.O»Stl<5t, *«P^#^ttft» 

mmwfctemffio 2 fse^ic m i ti?rtsufc t ux 

t, -t©*l«SUc»U-C/h$<KS.$tt*J|S2««© 
«RV-t©flW6«PM (*2©JWM) Sr^S-f-SrilcJ; 

[0 0 4 8] — ±e» 2 ©jMWT?ttjis i mm <fc 9 /h 

1-5, Ui»Ue#$>, JB2©JMMfc*stt5»llfffi:Ttt« 

a *©*« i&Ts r 

JLSfc* *©*«tt^«^t/h*^. -JB-2««Sr0mA' 
fcK3feLfc.fc*©±-iaA t J +A t"#©»f1UaJI« (7=-' 

a-T-^r : 5 0%) fc:fett5'<*/vll«©«:»^Jfctfci- 



(7) 

12 

asH*W^t>nfc.' (0 6*88) 
(4) ^*^*^©iSmSre^L.fc (i©'S3mc3t 

£8£^33te©^tt:Fffl«±M^<« *©"*5%W* 
©«#*«» ilE«MMM!fc*v^"CIBI 

[0 04 9 ] . ( 5) ttA«9*^©M».trlME^ bfc 

©**iwt ©ii^ktt, ±isti)^»^*3^TiR)Dm^ 
• T»3taR*ai«iSi<T..*ii:fc.i # vfa<6*frmk\m *-t>n 

[00,50] m^m^'mmKmbT, 
frz>m±mm&. ««H*©5V©»fcW5< teo 

**S*t«a*©*Wti:45. *©tt©SH, 4#l-*t> 
BS< (HO -jtfciEi^RMi (ffiv 

Rfe) •t****u5W*K:*v%t % : r.Jxfe©*^»ft^ 
. ±*s 5 1 *^HBB^ff 6 It ft: 0 > ffife*^^ 

20 H©tt/H*u:tt: C R T icM UT JL*.9 ©■*-*.'<> © fc*«- 

[0 0 5 1 ] L*> L x .*38H*«*sSH»«Ifc#fc±IB 
(4) (5) ©JnBli, ±5E©i5J-3f^©7 !f 3.'7 l 

W5'<***tu*sr*©«i«*K«>» : a»k:*f>«t<*» 

$*b«BJH©J»«*»?Lfe*t5wtSrBEMU.fc. Sfc 
Id, tojl (4) W,(5) ttifi-fa^^fcisW-SfH* 

[0 0 5 2] i©^©«*tt36^fc»M*ixTif^j!ev^ 

«©»**» 3tai8*SrT7je©W*«J:fcR3feUfcSr* 
,^*JVNT, T©^±tc-t©»*,Sr«^bfcr t 

[0 0 5 3] /«c*5, *q^. (4) "at; (5) a, mikm* 
mm><o'<*»m&*E i a j • ( b *n=f-wmT.n$zWL 

40 m ©ED-2 5 2 2»r^$tb5#;#^ip«lbTSiJS 
U WS*i«-(3 8 0nmr.7-8 0nm) (c*3(t-5& 
«*©^^5> h/^ifttWftftE (Am©StfXHE£ 
«t53t©»w«») .LT#b*t*:IS**»bW^fc. i 

*#-T-*>6> 5 0c mH_UJ.o*©*^ffllgER:»U-CSK 
. fcEHL-CSUt"*-*. r©J;5^ffliJ«^5(-»ii^iW 
*W-fc UT-tt, h !|,f-ftl«OPR 7 0 4 

M/55fe p , • r ©3^B-tc «t 9 «^Sr^St{*^ fcfc 9 ©3t 

so 5rii«-e#*. «jttf±KA t^A-t"^© 
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L It h * ©3Sg/S^Hffi£'# £ na* L fc i * © 
fcaS'tO : *"*o**WB (H*Sr^i-'SH*) <*><&© 

tut (^«>^jia-r5#**«*i»--fXrt:isi*ii- 

5) v -£CD*AJb& Lfavh^ Mfc£r#i»Tt> £ 
[ 0 0 5 4] 1 fcai^<'#»W©****£«^© 

XJfl £K U ±5£© J; 5 mttftatwSEfll-eoHUt^— * 

«-J§-©»***JWl (6 OHzi?l 6." 7ms, 120 
Hz -C8. '4ms) ICfcfU ±E3tlR©lb^««l4rr. © 

(%aj§) ©£*8*iw*-7*-*«*©^*.«» (±|B 

16.' 7msXli8. 4ms) £ 5 . ^© 

l^S^-tt, (#'fite*W #38^5. Cl© 

[0 0 5 5] ftot, [H2K^LfcS&l#ilS1A tl£J|S 

2 Mm a t 11 1 i» bit zmm t g*im©s#»i 
mm m2\z*5\-fz>mmii : %vsync<Dmw t©Fpm-> 30 

[0 0 5 6] tt±. *3§BJi©lll£©^ti£t)i9! bfcd5, 
Hfc5EM«fcl3U £ATO**«K'J: 9ttWSr*B*.«. 

[0 0 5 7] <HJS0!|1 >*IWS^!lT'f±. H3JC*i-U-' 
'-f K9-f-haS»ft*^SK«***©ff*aso. 7mm© 
3 Srflii*TllWJU *-©-*©*&£ 
l±TF TIElbOfcftcO^ h 7 * &BX#g£}|$jA 

S^g^ttA n £ ^lE-?, 'A n df40. 41^ratL 40 

l±9 0(tiifc^ «fc (mA©fS3?iI&£& < t-5fc«> 

CtU-jg Lfc A n d!4$ <bK/h£ < &3 
fc* (09*.li\ 0. 3 5,7m) , J &J\'*e*y7*m#>Z> 

[0 0 5 8] *jlltWfcTfflV^53fc«a.=iy'M OJi, 
E13 (b) ©»aBlfc*-t*J: 9 4 mm <*> ©i£}WT 

(JfrBftttf) 8 Sr3|Jt« 1 1 ©*ia*ifiite«- 1 ft 2 



14 

[005 9] #jat«-?Wu ±i£©Jil 1 mSft^r 10m 
A, ^2«MSr0mAi: CT, Taf>f5 0%tW 
8£{fc&L*: 0 '«bfc*r8©»ffiaUEf4, 1217 (a) fc^ 

(a) K^JtWUi ££t>fc_b#U *©&-B# 

f^S:60 Lfc±i£©®,6 3 ©ttteit-s-C** 

[0 0 6 0] r©J; 3Kl'7 f =.7V£ : 5 0 %£kTte®'feir 
•5i> *3t*T8©«f*«©aft±##7 0'C£iTKi»*. 

(*S*«*a*) ro®*©**^*^©!!/^© 3 ! 2 
i#ffi©2 0 0 7o£A-hi&-5o far-fiJr5 0%EiT 

K JWS.-C t>®«©£*fii £ 2 0 0 c d /m 2 tA± i -T 5 
rtdS-C#, Wf©*/JMBSr2 c d/m2£ATlc«i*.4 

[00 6 1] i^5T% ■3t»3L=y KfcJ8V*&it**36 

rtJ¥Srff<'U*:Eft3min^-r^; : ' : *e>fcrtSSr*< 
*i8^fiSriSLfcit^4mm^±©^-Yy© 

fefts« 11 (M) 2. 6mmtottlfcB 
m A^iPPJll-r?. «t 9 , 

-f Sr 5 0 %\z.Ux-X t+^*»ft4r#5 r t fc 0 
[00 6 2] **l£fi>iJtr*JVNr, m 8 fc^L-fcf8)t!5lK 

w) xr±±ia*2»!M-'(*icih»!M) <oitm<omt. %m 

(im^©K!!£4r^ii:T=fi ; oT'bJ;^ 0 ^W^ffll-fc 

*TJBJ«4r j**rJHM fc <5 ^[4fltjk8ra©^-fj^-:fr©* 
l-BWrrai'it>HBT?«)S. «otH9C/TtJ:5C 

ri4>T#^ 0 itHl 0©«t5J-S»aSr#5i#© 

[0 0 6 3] ft, B!9^rJ3V^T, »Sfl5©f5Ht Ltli 
3 0 0 c d/m2UA±. m&<£<0%mt LT(i, 200 
2 5 0 c d /m 2 Sr^tf 200~299cd /m 2 , 
fcfltffif* 1.0-0 c d/m2 5r-^tPl 9 9c d / /m2£JlT 



•"!!■ (. 
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[0 0 6 4] <|»fi«2>&fc. -::©!0fcM-Cf±,-ttH 

[0 0 6 5] RftB^BBK**!' % T:/9 ?Xfi PU^© 

cRT©j:5-iit-f v/<^aB8*a«^riB-e*)a!- 

Z t t>-C£a„ >° 
[0 0 6 6] .^©J:5l=biC»-*«*fl"i-*3t*3-=s' 
h £tf b^ttM^B fc*sv >t t> C R T t ffl*g<D4^ 

©3tB=.= 5/ f tt, mwnwrnw** i&mmz x h . 

*-3**as»a»ofc. ::*i,fc*tblHB«S-©BB*fc-fi- . 
*HtT, *»«Bi*BS:-<W»i-*-i:"C» *#B©B5te 

:b*>, WB#BvM$K:tt^©B**«:«&.U B&a* 20 
W a v <R»£ttMltft&iAi3-&, r n-lc J: 9 »S& RHR 

(D£o\m®.m%<o*m(Dmmz&ix, ±cbi»m 

(jfcffJWW) i:-hfB&2»!lffl (j6 2m»«:0mAl:-*-S 
«*. flejkBIRD oi*Mifc*«rB*«ii:-e3t«oBMt < 

[0 0 6.7] HBBi&GJBSoBBBfcJ^J'&tt' 

*ft-ttjS*TBW«:«< i-fi w h XX 9 f£ bv WW**** 30 

jWB*07U— ABWfcfiJt— r©W^7. 

wn>m*7u- ^mrnxmrn-rz (iMdO) . * 
k . ±iate» u w^ft *ifiv ^-a-tcnt, ass© 

i^JhJWMta^^u-ABJtt-CfMW-t-* (011 «> 
(b) ) . 

[0 0 6 8] £fefc x ±IE(c>PtLe*^m-g-©tb#^^V> 

. ^7 lw^^ u-ajijs 

B«rS«a<bL» J:0#<©^-5— T-^SrffA-rsr. 

ran tc) ) 

r ©B*, BIBtt»©jiS*rB W i: flcikJMM©jfc*U: <fc & 

^ ^fc Epjjp £ ft 5 BWBSSbBtfBfc- 36 i tt a J: 5 K M • so 



75 

££9 %M<n>%k$\%m.*mtZ*£Z> ritTtS. * 

[0 0 6 9] $fefc3fe^«&HB*Sr!T5*:«>k:H:. * 
j/ b tr<>Y"</i'*fia3WS < , HI 1 

iix.feo*BB3flll:jfe«BB*4*b< U *S^-f?y 
^£ID$ $-&5o ^ © J: 5 **frttETl[03tB*=- f 

h©!pjffl#a*b<»*«s*#ir>#, f-^.K^-r hM© 

[0 Q 7 0] ±T^fJUfcf-^ hS-Cfi, WE* 

«*©B#B*.«Bfc#U<» ^oMIE*^«©{f-§- 
*S^n^:d^/j:aNfl-> n/ / 2*S©fa.-§-**©M 

fcfcfcBffi©.? A-CBBB* 1 3fcB©^«* IU» $-&a 

^t*rBM t fluMMiBia* 5? 4 a ji» t **wb«#©»# 
n**>fc/j;aiSf^, n,= i*n(DmskmM<oMtemms 

K3t«© jSffB «WPM *^ - £H»niiB $-&T tiV N 0 
irt, w©®5S^*n/ / 2*:e©(f#jfeS©W^ 

m t bfc*§^\ MiE^-fe i: n zmm t *: a e 

[0 0 7 1] WIE3t3K©^il:»lRgjiiSvSfl-^ra© 1 

/2 0^ #:U:^Pfl^©»a^^WI^Rg*©»«©9 

[0 0 7 2] 3fefcBbvnttBB**»*fc:HU ^ffi 
g.$ftfc'>ft< i t>-*^m«S:*bfc-rStO*«»tJ« 

ia««fcB*BB«*lJ:iS t fc«E*rWJPif-a fci&ofW 
, B*^<*/uS:BB-t-a3t«#B*.bft*i«fi 
**8lf*ot. ±IE3tM^7>'7 p i:7>'7 , "©ait3t 

*»&4 0»-ttB3fc«©«B©'>ft< 1 1 lia©«$*(6] 
t7 ^flSEKSiv tt3t«*s*flTJ!8IBi:*KJt»IIBa»& 

^MJt*iB3tB*r«3t**afc».0«*'BK J: 9 > % 
B©JHW**fc«fl:3*Sw t^^g-efea, ^©** 
BB©*B*=s'-H±v^ip'*5*-f.K7-f-ha!ii*fi 
ft,.^ffli-ay>'7'»4ff*-*|6]»ci, 2, fca 1/^*3* 

KBi--a. ^fc^3t«© 4 ffl© i*©teBtC7 v^SrSSa 

*a„ 
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[0 073] aiS¥#w^TN*^?raiftfc£-ett» m 

%i$L<D&i!lK l*©7^7 r SrEtlti"'5a s s J;9iSI$ft&"- 

Jffi tf £ t L ^ = -f ^©-9 >-t°"C- t> 
«tv> 0 jgiS^'fev^ I ps ; e-Kt(i7^5ja2ia 

[00 74] $ bfcttfiES£Kfc'>fc< £ 

i 'r©36«3L=y KttSTtT'' 

ft, *>5v>'f±M3a^'|6Hr:4*»e>-2''6'*efttWfttpjffi : . 20 
[0 0 7 5] jHR&s vc. ■ 

*-efc5o ' ttattftftftflste J: 9 JBJf^ott^ft-fbb, '•■ 
btvfc^, "■toiB^jiia^-t-jfefc'biWft^wi^^ft 

ii&foft'P v ^ * © i 5 ^*^^..7^®#{c< < , 
JSortilirSii^pItE-efct), iixlwj:9**3gft 
[0 0 7 6] £Jl±|ttMU-C#fc3t«3-=j/ MC*JV^-C« 

^ a*, i 9 j*jRsr'sa*ttteff 5 fe»cn7yy*ias: 

< "f* 6&m#'h 9 , UMEftSt©? ^^ISS* 3 mm 
BLkfc+Si: «fciv *fcfSRJtS*7C#<-t-5fcft, WE' 

[0 0 7 7] £A±©tt«fc«<5#- % #38931= «t $ttA% 

[0 0 7 8] Ell 3tt, myt&l 1 ©*iZZ2iafc*fUT 
■^TfeW 8 l *Efi uVtTtaS^- y b o«f*5. El 
13 (a) tt h7^ lj@T?7y/l*&Mt5^ V 
^EgSr^-ra 5 , m^E!i3 (b) ICtfI" J: 51= 
F7 V* 1 lt7 V:/2#©,&;fcTt>«TfgT-fo5 0 rcO^ so 
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[ 0 0 7 9 ] m 1 4 tt, ^b b b® 2 # A n d = 0 . 2 8 u 

f8*.3il£ift/<*/i;©— 0'J£^Lfc'fe©-?fc5 o ' El 1 4 
^'«f«S^5*»»=3' h 1 o ©ftttBSrBI l ,4 (b) 
m«SrSia*|6HC2*x 2©fl-4-#E1tUfclNf K9-f 

^©fliji&^-t-So r'w-c^vx— ^Eftttiai sic 

^*sg^ uvn o ■ .• 
[0 0 8 0] <Hi£#ij3>r.©ia6.Mt?tt, ttPi3^1= 

[00 8 1] J-fE©£ 5 lc, «Efi*^EJc*j^TCR 
T t l^^©SiM^iRH4Sr^5fc«>t-tt, 7*«3tB#.£ 

*r a> ■ & , ,^*r» no t ?r *ivpjL*i- a js«**t 

»w-f 5 dirt?, CRTCi'5 ta-f ^/</i>xM&ytiP*If& 
■ [0 0 8 2] *r» ; «»«*St«©«*9H«K»i>-r»- 
Cl-Tftt, ft*««0*iZ!2jaK:»U«-l*©*3iyT8Sr 

SgcDfllj^Sr^ LTVNSo 2 0 li^SigWMfcli 
r. *t*» »« £ 5 r- V tr i? a *»■ 6> a«E«S!Sttl£ 

AAiB^-^e* 9,23 ttjtwmppfli^^m 

■ffifc*S'tfcft««EEk:ftSli-5W3tEKT»*>-9., 2 1 tt 
35SfcmBEK:ftiS|-t-5>T y^-^HKTfc 9,25 tt JblE 
?&l<Dmr»1 (jftfl-JHM) i'±EJB2«?»IIW (JB-2«atSr 

[00 8 3] ±E© i 5 ®^(b#©So# cotf$Sftfc 
±911 ©.&*Tffft (>I5*DM W> t«2 co.^«-iSSft (# 
■«-CI4*|cjtJHM) 5 r 1 1?, J: 9 SI L 

^K)®*^aspltgt^5c oJ9, El l 1<DJ; 5tcliii: 

tt&trmn < , v ^•a-tt.^^r 

^^Sr« < bfc 9 ; *'fcft*«*^ffifcfc^ 9 tt < tW« 

a^>*^^tt^*r^rasr«< 9 -r^r 1 1?, «t 9 

HL^ttH«^aspj|gty f 5 0 ~©b# v -sWE3fc«©jS*r 

ftSrft-fcS-erS - t K «t 9 , *«©BH»3t*Srft-fb$ 
-Br, »H«*»ftV"<>i'*Sf3£i-awt*ST»#5. Mx. 
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$^5B§ilifrl££*3ff£-.ia&C^ JTl © £##«£ . *©#&«***« U .^-.ifc^.l 0%^J) ©» 

BS5:Mt5B#tl:i5.*5#]^ 3 7 U l 0%&± 5 0_%*«) ( (a) iJfctfc 

Tl 0%«±-C*fcHfi*^7 f -^t4i&Pit:-fo-5 iWr . , UfcR?, (b) <»pim%$nMt> t p^) ©BLffe 

U J|l©,&*T*«£©#J-£\£5 0%4!9'h$< U ±1E 9, RH (c) UttHtt^^vXB^ ( 1 7 v— AmT©® 

£5 0%gLh J: • 611) OBL.fJbS. ,. ■ 

[0 0 8 4] ^4 ~y^->"f^mm^2 5<D-m^mi 8 , 10 [0 0 8 6] Kft©J6|S*«l4ji< % -|S:i»417W 

IH1 8,f4*-Y y^-V^(W»|ijtt2 5© - AjlJ8«_h£g-r5 0 «oT»"-BH 2 0 fc*^* 5 

ffi!&*7r;^Xii<9.. Ht©5.0tt**«.«'(pata) &1 *©*-Ar KMK 4 5.3t2S©1tNF^;«-Ctts 

9, 5 2 14^7 1^- A©*^-* (Data) ir-^, ' (tffily.J:S^*r^-< 5 ^ta^^BWi^-^Kia 

*g|5 5 0 fabUfrtii Lfc|fT7.V— J*<oM7frf—,# (Dat • Ufc^-T 5: - it> S^SB©*^Srffl) 

a') fcWlSi-SH^ttfcJtKi-a^^JtttaJTfjba. ■ ihi-5riSrWl6fc U. #^©*'*^A#*ttiB**Sr 

5 3»4T f -i5'lbtSgB5 2©tiJ7J£ 1 (1 7 U ■ -/TO . 

-A^).felC^«9ii^-7fe^«'«#BL©^l»^ (£ . i■po■BJ]■i^1t^tm^.f^1»Bo^m»y^'- 
tI1nn) .©m#6«fibjp sst^f i«w©pp w ( P s 20'. ^x-srii?, mmmip7y'-&T-*<nttMiz. 

RXfv> w©^f4Hsyncro.i jg$T'fc5zMP»]Pfl i 1~ it* £>i\ «$c7 u-A»|fli]fcM^-sttia«mis pTS6i 

5) ■Sr^a£i-<5/</V'^#j»fflnc»*>*), 5 1 »4*EPI»m CtulcJ; 9«i#©^|filSrjeg-f 5 il^, 4 

. 55^ V'tfS^ t),.; ! 5 4\±7-< ■>"*> Vis YU 5 . [0 0 8 8 ]..«±^ y^^WialSS 2 5T' 

l©tb*i-5 7W>'*'7>'hfB:t^VU^SlJ^lgP5 3£>ffl tt, ;-r— ^*&*rt»5 Oi UT7K- A^^y SrtStt, ft 

TJ-fSp sXtF P wt»-4»3^im^<];<3.-§-BL=Sr^-f- < Jc7 v— A^©*5%f*— * fcteiifrrs £ i K: 4 «J „ ffifc 

U,j7^A©*if-^ (Data) i ^-^^§15 5 ifctSEife*^ CTTtJR^ftf-B LS:4^tfc, L-d> 

:0frbmfyltil'tz.ffi7U-2*<O.m^—'? (Data') £ . U i ^f B *^«©^|g^fe*. ( ^ £ X\L 

m^imm (Dotck^i ^ yfizm&vx^^z) *<> ^sr#*-t-s) c#v\ f-^asoc^^-ygi 

tttfcUCV^a*; £•©*&*, W*«s**o-CV\5-*ft- -*SiH*-r«". -fU-J; 9 * + y^y®mW&2 5 14, 

l4,: : »HT-;fc5i¥<JWrU ^©*^1®*{C*J;LT»)® ^S^fS^* s />$V>^(-(4l^>'.7'roW|H]?S (L 

[0 0 8,5] s</UX®fflM5 3-e»4, ^-*Jfc«»5 2 : ..-: O^Tt^*^*^ 5 0 Sr^Wlti"S 2 ^ y^EiLh©*] 

©KttH3pJ^fir#***««© 1 Hffi^Sran* U •*© • -f|>EIISfl!J&& 9 MW®9&<D.=ix h$a1£VXti:<&mU 

©»«*©»# 1*«**WJ.U *.l.J8W©.Mtti*Wp . 0£, IB© J: 5 **S>l(«itO«Sf-i' 1 1 7 u 

<Dy-?&mz&^^x. mmzwi&y £ -#&ii7iiLx\<^ ■ f-tnmmm (4tw#-f ^ h) srftj&wcte*. r© 

«^IS*jcfc^krt-5— JStJ-frBJli ( 5 0%SX±) ©-r— 40 H*.©*^— ^©***ltt^"* ui>^<?fl?^g(^ LTt. 

.*?F-g[©*fr.cf±»<flM([J|tt#v^«||U, -^#J ■ .-JHV\ ffiU Jt»SrtT5B*©»*»4. »[HlSS©^m 

•&«T©*&.ctt»<ttf«*f*^*v\i:3t«.-t-«. JE- ©©J»*-bi*!e-f-?)rl{c/j:2,*5 N 71— i^ty^ffl 

Jc > x-^(D-ife/^-ik©3£af4, *B3R©ib«ic*j ^fe^l u'Jxfm&b Lltm^txm^m^^t 

^T, -^©Rl^-r-^Wi (F!l^tf^:2 5 6Pg|S©^ 4 5 t*^Si5>»i&s*)5 0 . i £ X\ v^-ftm* 

1 2 8 pg!SJW±) ©^-a-tc^-ffet^iJifL. -fecom tr..5fci!>H* («m#-f>.K) ©lM«rB2 Hr^-f 0 

ll1f f -^£J,T©a^.-l±-a:t ! M»fi-5-J:-5.!:i-S. 02 1(a) »4«ltb.7KW f* *&7jkmtia<n&7Hmmztt- 

±a>jL5tzMl&t&x4 y^-immSM2 5\ci.9± L-«fcR«Ufc»&«:*U 02:1- (b) tt«ffljK-<- 

■f-» Ell 9 (-a)-ttf^-*Jttttt5 2-fcJ:$Jfc«©8i . •»***5B2l (a) ©»ft; H^KS^x— * S:* 
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21 22 

^HHtHW 5 * 1 ? 1 0 2 411, tE'7 6 8pj^CD^7 8 [0 0 9 3] ?K^^ecD**^^M LT. 

6 4 3 2B*T?fetu(4, 1 0%<D7 8 6 4 3B«£ ' tt$cg(#fc#«l LT#*ffito*«g'Jfc;fc*J<&*TS-e-a# 

4«*ij-*©H2 1 (b) -?f4, — ^ro#J-^©^^ HSc *xXa^4^£H^Bi|gfcr.ta»b, -*i»SrW^b"CR 
(7 8 6 4 3S*> Sr*»k:*^«« , t , *a5fefflaSlJJ: H2 5ttiaTao*W©flS»iaiSo*J*Sr*b 

9*<»Jft***ifc't*^5:' ' TV**. *3fe*T8W:4;t:£ U iHSrWWi"*^ 

[0 0 8 9] jfiipo^— yJ-ZI/'aVlfa— *tt5"f 2 1 f±#ir ©^3fc<T 8 LT'tM ^ffil^htV^ 

^^Afc^f LTl^SOS (Operating System) # 5. 2 0 ttUMW^MB^^TiM^^h'O , 2 

ZZbtfitZZ.. tLt, WfiEflWfoaT^-fvKf »■ W3tlUI6"C*> 9 » 2 5 tt±EJR 1 ©JHM <&*TJWM) t 

2 1 (b) '©Ilia^^h^ettiWiiftSi IB) ©WMJt**«»i-5.^'f y^-^i/WJflPiaK^* 
' [0 0 9 0] Skfc3&^fcttH*S'*fT'5ifc«>»wtt:, * . 5o ^C0^>f s/f V^WlHl8g2 5fi0 2 6{^i-*fiK 

m^^-^^^'t'^v^t^Mco.^ssw^-i'?^^ [0094] mTm<oytM*4*e> ; %k%.ft8x*Mi$.istc 

CT, AffMtt^lWSrftJfeLTfcAl/N, rHSrH^-fS » ~?Jttfctr6'2-cr±. S7i^-A©*ff-> (Data) 

fz.tib<D7^( vf-\/ifWSm^k2 5 co— MSrfSi 2 2 t'^L £ * 5 0 bfcBtJ^ ^.CD*^^ 

' — 9 (Data*) Sr^^lpj^ (Dotck© 1 n 5? ^ fc: 

[009 1] *^#&tfHR©«*fc$MW L (0!lx.filll LiTi^S) LTi*5i6V M#aW«e 

2 3 Xt^rfX 5 »w 4 ow^tr^fij) % JfoMKHbB oXv^*frf4» t&ilrefcS i^JW U -to** IBS* 

*k mi 8-CI!lWLfciai8iRfl|-C*>S. f— *JttMB »±> E12 3^-f-J: 5^«^®ffiSr4o©fg^'c^, 

5 2"Ctt, S7U-A»**f-^ (Data) #***^»W^i£«*«r»*lXv;»#" H i 

^a5 5'o^b^WbVt«tr7U-A<o^-r— ^ (Dat ftW^JSW^^vHHlfcfcfc^i-S*-- K«**a*i- 

a') &St*:lB!l : (D'otck(Dl > d s/^tclsi^bT^ 3» - <0=e— .Y<m^im'W>WWfcm-%&9ch^^i$. 
5) *t::Jfct&LTV>6#, St^I'Sct^ 30 * — :>^tWLT^i-5fc»tT'&<, ^Tl:±otli 

5^f4, »)®-C*ib5i*J»f U ^ro^lIIC/tl 2o«±£^LTt>&V 0 2-o£U:5rJi^-f-3 
Tf!l®*J^-i-SrW^-t-*. K*lflS« 5 5 tt. 02 C©'2-o©««W:»««« % ##cffi£cD^-r*b-t' 

3»c^-rj; 5'fc**«ffi*4oi©3W , ifc$m, t>F D W«e< , «WE*- KWetoS 5 J: 9 Htfrf5#«* 

?>ctc/^^»j»if55 3 -m, t£^— wt -f-i-tfcvv mi [0095] ik^^^mwts 3 -ett, Kfs# 

s„ «±<oj: y^^wtPiiH^ 5^ jnmom^m (p s i~ P S 4) x^imh©^ 

XV £.l$.£tl?>ytmM.fitBf=rB LCDf-t $>?m<0—M < (pw l~pw4) ' SrR^t-S. -ftte/^^^fiRffiS 4 
*B24l:*t. El 2 7 (a) IJ13 4 KTjW-^fJ Lfc 40 149^ ^* ^ V hffi 5 1 ©HJ*-f«9-f V* V hffli 

^^©ftiSBYl^firoSfi^irJtlftL-CStSbiB >^v^{#Jpg(55 3 cDtll^)-r5 p s l~ps4W'pwl 

*^*5^t>t*lJ»fbfc^— KY 1 ©B^W^aS/Sfl'fB -S-B ~pw4 t «t 9 5taS^*Tft-S" B L l'~BL4Sr^fe-f 
L£^LTV5. o^9s :oWY'10*iff ! -^0' «±©«t 5 y^^#JWlsI8S2 5tC 

»ta**il»T LfcE« (**jSe«(t-§-*^* s n* «t 9^$n5^,^Tft#B Ll~BL4©^'(5y 

-6 n/4*B<0«-*3^©M*frB*M7 « * ^H©-«ISrBI2 7fc*r. 0 2 7 (a) tttbpj*^^ 

Kp s^^l»ra©B$r4p wSrlS'^LT^?)., fc5SS*>'oTt'-t©^©SI*S^S-e«:^ffi-Ctr/«C 

[0 0 9 2] £aTIrI«^» 027 (b) f*$&2<D&7ji& V^ (t-Kit) S^©BL l~BL4'^f 0 K 

*KY 2*5%- K©*§-8\ 02 7 (c) fi^3cDS^ffi^ ^'v^fe, ©^feKSS&fSJtfctT 5 . • 
Y3^t-KOi^ 02 7 (d) Hg4©*/T^Y so 9» ««Y 1 fcd3V^TttrOflW*Y 1 
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i mm<o^m P w i &is:£ u b l i 

* n & 4.* Bfrfc , 2n/4*| ©«**3S 

OHMRHQ) fcfg 2 ©JJirafcfc* «fc 5 p s 2.Rtf p 
w2£tS:5£l,B;L 2£.;fo&U t»$Y 3 (Cja^Tfi CI© 

«*jfeaS©M*6)$M) C«2 0»45<t5lc > ps 
3S^pw3SrK^LBL3.Sr^U ««Y4K*Jl^ 

©m#*2E©j|&TE#) KJB 2 <0JWWfcfc5 J: 5 fc, p 
s 4&TJ 5 p w4£t83tLBL4££j&1-5. 0 2 7 

(b) fitfjM^m^ffi^Yi-est^^s-g- (*-- 

KYI) roBLl~BL4Sr*t, S«£Y 1 ©tW^ 
YlfclRIJ!8*-ftT*«©jS*riW»SrfT5. o*9» WK 

y i ©s*,^r-* ©»£&*aMrr L-fcE^ (a^s 

*o«!»«!W) fcJB 2 ©JHMfc/iS «fc 5 fc» .J& l 8JK© 
p s 1 ~ p s 4 Stflg 1 MB.WJ©WIH] p w 1 ~ p 
w4 4rl^-Cffi:icgi5£U Jtag^fS-f-B. L 1 ~B L 4 Sr. 
. ^LT^a. *fcH2 7;(c) r±»WJW3e«-§-*s«« . 
Ylii«Y2T?^>|^ (^e— KYI, Y2) ©BL 

1 ~B L 4 Sr^iTo IS^Y 1 St/Y 2 cDt!iiii*^<Dftjg 

.l\ £;h4a«-©W«Y3, Y4t«*Yl-» Y2KID»1 

5) , #K©JiKtfM*fcfT5..oS9 % flWfcYifciBV* 
Ttt«#Y 1 ©*^x-*©1l#&^il#.T Lfcitta 

<**36«©« ****** n 5 n / 4 * 
S ©« **3fc©HB*&B#P«S) HUH 2 ©JHIBHcfcS ± 5 fc, 
P s 1 SUip wl SrlSje U ft2E.&;lTffi#B L 1 
U ^Y2K^Tte;:©iW*Y2©3t^X-*©* 

5>**l*l=. 2n/4#B©«^*©0M&P*M) 1-85 «° 
2<D«f B 1t/i5J; 5fc, P s 2SO t pw2 ^LBL 

2 L, |g«t Y 3 tSXV&MY 4 »i^«EY 2 © «f M • - 

n 5 5n/8*irof|filS 

«5Htt«HHI):»cJB2©JBNJt*SJ:5fc» ps.3, ps 
4SO t pw3, .pw4«:t8:&LBL3, BL4iSr«t. 

a, $ h\m 2 7 ( d ) tt»H2pj«fli*^ffl«Y 1 1« 

i§£Y 3 T#l^^£v (■*— KYI, Y3) ©BL 1~BL: 
4 5:^1% SS^Y 1 RlfY 3 ©SbBi*^©Sji/(t;Srl215- 
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«^©««Y2ttfH#YlfcRJ!B$*, SfcSI«Y4l± 
IS^Y 1 StfY 2 te*iV*-Ctt««Y 1 ©*^-r-^©* 
bftSSH-., n/4*g©flfj|3iOMteltK) «B2 

©xara^^a <t.5tw, psiVps2Wpwi, pw 

2*rR£.U 3flRAff«*BL : l,.BL-2.«:£jfcU M 
«Y 3 , m®Y 4 ^*S^T.ttW«Y 3 ©S^x— *©# 

-.fefc-ajfrfc, 3,n/4*S©fS-§-*S©rt*6«FlBJ) 
2 ©JfflWtefcS «fc 51-, p s 3 , p. s 4MP w 3 , p 
w4'*Rjfe-bB L 3,, B L 4 fcftjfc-f «, . . 
[0 0 9 6] ft, m 2 7 KftB^cO*- : 'K*|&|*J|t& 

"H 1 9 Tp.ta-sfc. J: 5 fc»WfcO»$clcj& 

1 fflw©w*fei^w ( p. s 1 ~ P s 4 ) Rtm 1 

M©^fW (p w 1 ~p w.4) *«-JfeL"ci>flTblfflHtt«i 

v\ . . ... 

. [0 0 9 7] ?fefc*^H*.o**J««k:fls:cfc3t«jS*r 

[0.0 9 8] tt*©3tas[a='y.htt» Htfl«*3jsifl* 
it-?, «*»©»*»Wrt±.U, 
4ft«*©W«fO**fcJ:-aic,"'±iaj||lJII!IB (£XTMI 

m» i ±fEm 2 mm xm 2ti^omAi -fs^g-, «c 

t8pT?£ 5 0 : B 2 8 ©^fl-ftiJ^Srff 5 fc*©^^ y ^ 
V^«»ia»2v5Sr*UfcEaT?*>5..,raBlk:isv^, 5 

6 ^*»b3Wftfll«Sr 1 ? 

7 »4«^»aM.mSB 5 6 Ott*Sr-«OJHIHJ«i*i-S 7 
U— A.7yf^ffc5. 5 3l±, 5 7©taAT*fo5*^ 

fc*s»t *js 1 )nm<omMi«m pswi i mown P 

3©tlJ^t5p 8»tJ«pwl:fc«t9 3fc«/Kfl-flr*BLS: 

2 5»cJ:9 4jl6*ixa3fe*ji£fl"«*BL©^ 1 <5 
Sr&2 9 {C^-f. ... . . 

[ 0 0 .9 9 ]'. m 2 9 ( a ) (i*^»a^ttJSB 5 6 K i 5 
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«jS*r«*BL*e*>»K |5)0 (b) ttHBO¥«&«*«s 

jRWtflMMH«B 5 7 SrKI* 5Itf> jteWOlSlttf* 

[0 10 0] *fc, «jM^t61K*/ft5B*tJ: 
•9, *> S v ^tt-t ©fiJJB#©»frfc £ *) , >£%9J }c437fc 

6 it LV\, r. O— #J£r0 3 0 Jd^i". 0 3 0 (4 

i{s*r*ssss%iaB6 6 o iDm^^-rmx-h s.-ein* 

-§-<?> A;0 #18: t tt, ^-yt;^yf a -^ffli 
y hA^S^&ft^F-ATA DVD7Wt-ffli|o6 

«>, X*#«*i*J«e-itt. A^^a^-e*)***** 

«J-rs 6 ^*r»*m*toft«6 3t4, a7j#is:«jsb 
6 1 A^j#s*sM^tf^-y^v=ivf=.-^ 

[oioi] <mmmA>^(ommmx'\±, mmmmz 

<0|V*I4*&l*ti)l::*!tJ& LTtr5v-^^A^M LT 

-;wfc/B v ^Wfl* L fc** 3/ * 7- M. £ — £ ' L 
[0 10 2] HI 3 ltt^WteJSS**^*^*-^ 

[0103] 0 3 ifc*5i/>T. aioittjaft'^e^a.— /v, 

3102tt^Sffift#jfflI«tR (EAT, TCON«t5tfT> 
1") , 310314-r *St£, 3104fi^- hffl77 y K 
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tr— w ?A' (EAT, ^-FFPCttt) , 310514 
^77»y>^-7'^ (EAT, KWVFPCtt 
-T) , 3l06fi^V/<-*«iJI9ffl'7— ^ (KT, 

-^-y/Vfcl^-t-) , 3107147 ^iSffiffiOy— tVk 
3108(4 7 ^7*4Bffifl!]<{r— :7*^Sr&* ^1" 0 
[0 1 0 4] 0 3 UCSrf J:5fc, TCONSt 310 

2. -fy/<-^IS 3107(i^^-^a-/V 3101<Dlfffi 

CONStS SlO^lCft^-f-^,, TCONlfi 3102f4S&& 

10 mm. ? y^s^t'Sr'm^- ffpc 3104& 

tf, KHVFPC 3105^-^L-C^^^rr— /V 3101 

i//^— c?>r— 3106Sr3> L-C-O-/^— 3103 
• Sr$iJP 9 VT'SJBEffl!!^- y/v 3107 J; 9 ^-T^W 
*«*KJ:t)9>'7 p */S*rU -f v><-*aHR^©K!> 
mMi-iy>^&S.m^—y^ 3i08^r^i-5 o ;fe*5, * 

[0105] 032 r4*»WK J: 
20 tfB»c|||g-f-5TCONS«<D«E«H?Sfi)t0T?fo5. 

[0 10 6] 0 3 2{-*5l/^T, 3201fi{g;mEII«)7 :r v^^ 
/W6ft^ff-§-A73 = ^^^Sl5 (fitT, ^fs^-ATD^^y 

TL) LSI 1 , 3203liF PGAMf- #Wfc^*9 
3204liF P GASbJS^— ^^ROM, 3205(i?ga 
^^-^/VfflffllF P G A t> b < tt-L S I V 3206(±F PGA 
(tU<I*LS I) 3205rc>ltlf^ ; e-K^SW, 3207H 

yu-A^^r]). 3208i*^sif, S2m*$gwm&.mwm 

. =i^;<u— $ , 3210(4^- h1BftM=i*&*\- 321H4K 
30 i~f >fa%m 3 * y 9 , ■ 3212tt K ^ 3 ^ y 

i?, 3213ttUWfc^-^a5* (TTL^te®Eii») LS 

I 2, 32i4f4^mJEMK)-r v ? <5'^ift^^t±i7a='^y * 

U (EAT, !Wfc«*th*3^^^»iWi-) s 3215I4D 
/Alftay^-^ 321614-f tUW^*? 9 

SB, 3217f4maSlH]SgS&£#*:^-t-o 

[0 10 7] S-f, v-^xA^PjOiSmffMKxv^^/V 
Wft«#fclMttt-9-AA'3*y-*» 320l(cA^7-r^)o 

TTL) LSI 1 3202lC±9TTL»5«W>lWfe«*»c' 
« aESk-ti. f ftt©eftftff f I4F PGA t U< ilL S I 

3205|c:A7J-rS„ rri»FPGAjW»*fc«, ^#>F 
PGAMf-^3^^^ 3203Sr^LTFPGA 
ffelf-^^ROM 3204iC^bT*J^fcf^S1f$S 
4", ©Si £ IHNHwfufEF PGA 3205{C^iitp o LS 

I #WRl*fcl4L S I 3205iw<4^»!feaiaIK^rt)S$Jx 
■TV^fcft. BtJlEFPGAfSm-r-^^a^y ^ 320 

3, Rtf, FPGAf^S7"-^lS:^ROM .204f43f=Bi* 
•5 (EAT, ^fUStfll-mL S I Sr#<JlC|fi,^i-5) . StJlS 
LSI 205cD*-t5 ! 8-«aii£f4IMHr- Kfg^SW 320 

so 6©S£fc<t f $lJ^i"5>c bUIBL S I 3205f4^SB(C7 U 
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|gt?fc5 0 mlfSLS I 3205^5, f^^CD^x-^W 
^5£&#1-3o ^lW^f4?Ka^^ 3101fCffl# 

•5„ h?II5 LSI 3205^f 3 W^m^f±, K 

V"f ^m^-m = * * * 3211 LTS&Pb/^ ^3101 Id 
m*i:5. RB*KfKHBLSI 3205^^- h^B^-Sr^- 
hm-%m=**?* 32105r^ LTM^^ SlOlfcHtfj 
^©18, IWBKWMM-JHa.*** 321l£tf- 

&<DBI{S^fcSV-B*fcttf4, WW«EE««ffl3^w 
3209t, £*tk:«-|iW-5«ttltfcJ:9**5 0 * 

JEfi, 32121CJ: tJ^S-TSo g§2© 

9^4, JtufELS I 3205i(9ai^-t-5§*^7 f -^Sr> 

mfc-T-fmn (ttl-«seeii!i) ls i 2 3213 

lc4-d>-C^&L, ifc&M-^ffi;^ SB 3214^^-L 

l-XW&X'hZo tuiBLS I 3205f±D/A:3 V/< 

— * 3215Srf&iJ*SPU D/Aa^-^ 3215©W^<Sr-f 
>v*-*fl!iJ#P=i.*^*gB 3216£tf- tTfifjffi-r 

3103fc#*., 5>7V>|I!S 5. Cffilll 

S§ 3217tt#TCONS« 102rtgBT-&g&ffi2IffiJ£<£> 
£j*«rt?V\ UT+5 VomjESrA^i: U DC 

-DCaWWCJ:!), -4V> +2. 5V, +3. 
3 V, +5V, +15V, +2 0 V<DmMW,fe&&*± 

[0 10 8] HI3 3J4#fS9ifc:4 5TCON£tEK:*gfi 

[0 10 9] |E13'3»w*3^T,.330i(±{g;lgJEMtb7 :? i ? ^ 

/HMMt*, 3302f4mJ|Ei!fc&x-*^& (<&mJ£M»-^ 
TTL) LSI 1 3202K4 *) T T L^K^Jfc Lfc'r' 
•^i'/VSMMIt, 3303tttftlE7*S^/Hfctem#S:tfrlEL 
SI 3205rt$|5(OS»^'f %*?W8ttt*9<< Jy^J 
£pg|S, 304(imJfE^^ 5 i^fflftpgB 3303 J: 9 ffi^i-uS 
R, G, B&fcr—?. 3305(413 C< b&IE*^ 5 V^tfJ 
fl=pgj5 33034 (5 ai^J L S I F*3lH5©S** -f 5 

ft^, 3306J4R, G,.B8ft^-^<tt)»S'7 f -^Sr* 
iWflE^-^&JifclWWtt. 3307ttMIEJWSx-^* 
/&f&J*JP$B 33064 9 $ix5»Sf-r-^ , 3308f4iiUlE 
M&ff-V 3307=SrA*LXlii)ffi4 I ©WS^ttffi^ 

aii-5iw£^*tjim#j»«B, 3309i±miEJMr»*«m#j 

^gB 33084 9mj3&fl5i&&ft1fi7 ! —?* 3310(ifliJ|B 
R, G, BBJMfe?*-* 3304, Jffl&MliT*— * 3309 A 

gB, 33iittlWrlB»r»jKW>'MWP«W»«B 33l04 9ffi;0 



iff 

SftSW^HMB^— 3312«HtilB7U-A^^y 320 

i^um-f^y^— 33i3f±striE7^- 

A^^yiWIi 3312fcit)$lJ^$tu5 7l/-A^^y 
•>{y^-7x-^ja^ 3314«HtrlE7U—A^^-y 3 

207d»bSE^ffiUfc7i<-A^^y • y-Kf-^v 331 
StemffEtti^Pgitr-? 3311.&tf, 7W-A^^i) • y 
- Kx-* 3314©Jtt8fr*fc:f£oTt(fBaAl«W^- 

316»4IWE*— /<— . 3315 J; 5 tb^)$H5« 

33164 9 SfSlWiC|SgfPik=S:«iD$-e:5 F R CfftHSP 
A. 3318f4HtllSFRCftlJ«g|5 33174 tJtii^^tvSSiM 
PtP*^-*, SS^i^S^-v^— ,/V 3101rt<OK7 
I c'trWtaBbtZitibfD K9-C^ — r 

7a— ^ffil^SB, 3320(4(trf2K7'f/ < !— -f^-7i 
-^$J^lg|5 33194 9 aWji* ttS y— h K9-f/<— IMP 
(S#, 332irtrac<WflEK5r-r^ 

ffifftt 33194 9 ffl^^tb?) > K7-f ><-«!»« 

3322tt«rtE8Mfty-*aEtJl (TTL-»{&«JEE^») 
20 LS I 2 32134 9ffi^)$tu5<£m£E*lb8^«#, 332 

% $ *#JW+^/< s/ > 7-V hm3K«JfPtt. 3324f4|D C< 

ta&mmft*;?*-* 3309s.t/ N tfjisLs iftiw&m 
^«-»wsr*y^ii-57*y ^faiflpsu, 3325»4Wia^^^ 

h883fe«J#SB 3234t>m^$H-57 f v ; i5'/V'- /<y* 
5-f'HB3t«*, 3326ttlWE^y V^W»» 3324 4 9 
W***tS/<ir*9-f' hON/OFFflf, 3327(4bUIE 
,D/A?yA-^ 32154t)m^)^ix5T-^n ; ?'./^s/ 
30 ^.7-1' hPJtfll*, 328»4tufE'f ^-fitim**** 
U 3216Sr^LTMfS-<> > ^-^Sffi^m^^tb?)-l'>' 

[oi.io] *f, &n&m®7 i i?#si'W&m j %- 3301 

. ^ T T L »aK«#Lfc9'e;#;VR««* 3302»i<? ^ 
' $>-^#J»» 3303}CA^$tb, ®Ml«S$^fcR, 
. G, Blft^x — ^ 304^t/, LSI 3205F*jg|5K>a2pi 

SdfER, G, .BBWitf*.— ^ 3304ttlWI'7 f — 

§p ssoesu 1 , tfrlk^V'hRfnilPJffiA 33iotcA^-T 

40 5„ mm7--?£.i$,ftmn 3306T-nA^$ttfcmiiB 

R, G, BBfete-T— ^ 3304 4 *0mg.f—* 3307§:4j* 

3308irA^)$H,. :;fiii7i/-i^ssf-^ 
arJRaufcfltt^*^— ^ 3309?rtil^f 5. 

3309l48ftlBSTlft#^ ^ hPtSf»JW 3310^^, 
^y^7^ KP^$)JfflI$iJ 3323tcm^j-t--5c ^5/^7^ 
fWJtftiJffllSB 3323T-J4, r. ©«£$M&fi?$R 4 07U- 

ftOf^^-Ay^?'!' MM£«» 325^m^i-5o 
so. r©|Utfs-§- 3325f4D/A = >'/'^-<? 3215tCA^I$n 
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/*—9fgm^*9 f & 3216|ctia^$H5. — *\ 
* h©ON/OF F fHttfittrfl^ESP ^ 5 
3305&:/ U >9f§mn 3324#© t> &A/T\ 

7-T hON/OFF{f-5§- 3326 1 L-TflfrSE-'f '*fBJ 
'*JP = ***S5 3216{Cffi*i-5. msi-l fflffl=> 

{g# 3327&t*» vrty*?-* hON/OFFff 3326 Sr 
SfcifcWEW V/«-*ftiJ#?S« 3103-aj^3i-5<, — # 
gft^-^^Stts liulER, G, Blife^-^ 3304S. 
t>, »S^x-^3309Sr«ulESf^^'l'^M5t^J^lgl5 
3310iiA*-f-^o Vm#<< > hW»IIW»»3310-eB:fltf 

*fcfto»W»tt-(V-B«H4) WtH*?^ — 

5c RtWWW**tfca*BWI^-^ 33iifi, *-/<- 

*-y#JW» 3312*^-L-ChuIE7 1^— A^*!J 3207}C7 
I/— i^^ey --{^-71-^ 3313 £ LTf^ 

x-^(*> IHD< 7 $!|^ig|5 33l2lc:J: t)Sc 

*mSiX, 7 1/-A^D • y — Kf— * 3314iL.-C 
BiTfE*- K9-<^«HMB 3315lCA^Ji-5. r.--? 

tWBta^wPf*-^ 33ii(*; BuiE^u-A^^ey • y 



.?0 

: - Kt*— f 3314{e2t L 1 7 A^OPgfSD^— ^ t 

^nid«t ^ a#sHfcttiE«©a#istn^-* 3316*2 

FRCfflW 3317tCA73$n^, FRCSJWtlt 

trtTifcibfiDJWaiWWK^— * '-33i8tr'^tt-&. « 

©fiHH*^-* 33181*. tirfE«!p^<5 33 
05ir*lC K7-Y'^— • y^—^UmU 3319M 

A7?£tV y- h K!M/<— MWt» 3320£tf, Ku- 

%m^*9 9 3210,Rtf.. HWf 3211 

fESHglPSrfS*^-* 3318ttJS2©**EiUTES!LS 
I 3205«t*)Ul*$^, ImE^^-^^ (TTL^ 
tCEHA) LS I 2 32i3«r#L--C<SWE3SK>!MMfl 
^- 3322t LTffl^)$tt2). :;t* v HUIBI2I3 1 (C^-f 

HfriE|g2<D3%»47F^-T?fe5c 
[0 111] 
1*1] 



* 

*1 



SW NO. 


- tt fie 






1 




1 «ON, 0-OFF 


SW1 


2 




1=ON,0=OFF 




3 


FRC ON/OFF3U£ 


1 =ON, 0=OFF 




4 • 




0=ON % 1«OFF 






?'J^-fa- 


0=60%. 1=60% 


swz 


' 2 
3 
4 






SW3 


1 

2 
3 
4 




4 urn A Super TFTa'^JV 



[0 112] SmWlHtbfls*- MSSSW 3206lCfc5> 
MISEl 3 3 }G,t:*L S I 3205Rl|&«t*5'**»fB«:j£' 

3 3 2 3, *- /<- K?W 3315, FRC 

*Jfflia5 3317, :/!» 3324#^fg<0^/ / M^) 

jS#rs8w©jfcjpR]£; wt<jft<r»noi7u— Artie 



*tt5{fc*BK3fe&0«, WE*— '<-K? 331 
5<D^ft/-?^^»ic-a-h>-frfcfta*-v^— 

[0 113] 
[* 2 ] 
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..... M2 



TTL&fttff 






i«t fib 




Mi ftt * 


R[7:0] 




Y0+/Y0-" 




G[7i0] i 




• YT+A1- 


fi«EE*«if*>*H 


B[7:0] 




Y2+A2- 




DTMG 




Y3+A3- 




VSYIMO '. 




CLK+/CLK- 




HSYWG 1 









[Oil 4] *2{wWIE^7 f -^» (^mJE^tb^ ■ 
TTL) LSI 1 3202.&.U\ S^f-^ft (TTL 
-»<S«ffi36») L S I 2 32l3«DAffi^«-^tt«Sr^ 
"To BMfe^-*«& «6*jEJt»-»T:T L) L S I 1 2 • 
02X*i*AJ) ^ L V D S mSLiS^r. mi) » T ( T-L|k»f# 
t 4 15 , m&yt-f&m (T T L— i&mflEMK)) LSI 20 
2 3213-ett-5:(03set^S„ TTLIIitfif liR, G. 

mumzr-Qm&tZo LVDs*MMt*«:5*t©i6*ffi 

[ 0 1 1 5 ] El 3 4 fcttTG» 2 bfc«*ffc»fc*N- 

[0116] 133 4 {2*Jl^-r, ■> * fi#^t?— *f<D; 

A^J * d y * (CLKIN) t ID D-Cfe^o -t<6M4^03<£S£E 
MtMf-§-(Y0VY0 — Y3 VY3-)1iMfBA;fr? o-;/ ; > (CLKI so 
N)fflafe|fcSr7iB«-eJIHKiU'' TTL-'WftW^-ttR, G, 

(®:«ffiMt!)-^TTL) LS I 1 3202i: LTfi, TI 
W- SN75LVDS84" , ThinefT THC63LVDF84 • , t£ if 
TOtfe!);. Wfcf-9W& (TT.L-»ffi*JESI«W L 
S I 2 3213t LTf2l*l C< , T I §T SN75LVDS83" , T . 
hineBT fHC63LVDF83'' KZiptiffl "Jtg-Cifc-S, 

[0 117] 03 5}CmJl27^-A/^- D 3207lC*H- 

A^^e y wafts sme>W]i¥W&f -f 5 v « 

S5:XGAt-fXi L/U§-a\ .1 6Mtf y h»°p©SD_. 
RAMSrffil^ri^WiT^S. 1 6Mfy hp B D OS 
D_RAMcD*ft&fi N 512kX16bitx 2;<>-? 
ThZ> e ftotf-^^^lil 6 b i.ttfc5fc«), 
R,.G, B&8 b i tcD2 4 b i tMfStt Lfc*&^\ 

5 0 R, G, BSr.5-6-5. b i t <D 1 6 b i t*S$£ . 



Jt»-CfT5. tK¥^^— K»»±*— KKJ&4rf?5MR 
S, d^7KW; 7;;fS^^# •■feu* hfcfi 1 ? 
ACTV, y- Kt, L<: f±7-f ? hSr^i-S - READ 
■ /WR I T©il; ; ^yK?r^f5^!lc¥rtSCIiti * 
T K 7 y/^uy^*- - |-t I* SrfT 5 ACT 
V, y-KfcC<"j*9^ hSr^t^READ/WR 
IT, T KU^-Cil^$tu5^^^<D7°y — v?^® 

. ^iiii--5WBST / /RBST, ^T©/<^^OT7 p y 
,-^toS"Srff 5 PALL, g gbWt- y 7 u y ^>=-tb^Sr 
1r5RE , F. : oilI^=t-7>'K5r^i-5„ WJiCO^-^^K 

[0118] 



*3] 


S3 






j CL1 




CL2 - 












FLU . 




CL3 





[0 119] *3}CfltlfE^- KK.7'f^-ftlWfs^ 332 

"To y- KH^^-ftMWS* 3320 i L-T Yf— 
^»5:ii*fll*(FlJD i R^ : f-^-yy Y?vy?{CL 
3) v :>'W-^K5^/<— WfPflr.*S21i; LT, x-^ 

.a^ n s/^'(CL2), T'-^iJ?).^^^- hflT*(STH) 
SE*-(k«f-(M)S:«-*-*ri-<6V 
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[0 12 0] 



(18) 
* * 



34 



M4] 





- s» 


Sfcttt 


• MM* 






tDATAi 


5 • 


' : TPK5 




st*t<\,4 


' tSTH 


5 


TPIC 






tcu 


f 040 


TPIC 






tCLtW 


80 * 


TPIC 




Mfc*h7V7" 


tM ' 


8 


TPIC 




| FLMfVH 


tF 


4 . 


TPIC 






tGD 


949.857.767.663 


TPK) 


1.4ua,2.8u«,4.2iiB.5.8iia 



[0 12 1] *4&t^ H3.6JcWlE*3U:*bfcK9 

Srijs1\ 'S-W^^ — 7i- ^ft-^-tt, LSI 3205rtgB 
^liflft* 5~ Y-y V? o y ? (CK) » * — h'* 

(HCLK).RU\ TK^^^^Wm-^CHDTMG) J: 0 * 

[0122] 
[*5] 

1515 



[ 0 12 3] S5 K BulBy^? /V • /< y ? 7 -T hSSIftfl 
# M25©«|B— 'jtS: fv>^/V • /< y * Ml 

, ftfl-ig- 3325I±D/A3 W*— *fSW? d y ^ (DACLK) , D/A 
" =il/s<-#fflffl?--yy-ZUy- Mf#(DACSN)^C^ D/A=> 
i"<-?9XJji ts f*flsf'—9 (DADATA) Sr*i"5o w<D«l 
ffiKi'&ikbfcD/A-aV^— *t Ut«tli, AD5300 (T 

[0 12 4] 







DACLK 




DACSH 




DADATA 





me 









D[15]-D[14j v 


D'cnt care 


airo" 


D[13}-C[12j 


Mcda sat 




D[11]-D[04j 


Set date 




D[03]-J>[00] 


D'cnt car* 


airo- 



[0 12 5]*6&TX 0 3 7 fc|ij!EAD5300 (7fc^ 
• 7*^**1) fcM-g-Ufcxv^A- ■ ^y*7^ hfi# 
ft -f-^H- 5 >^tt*©-0!$:*-t-. D/A3 

)V^f—9 (DADATA) (4B?lJ»eiej^ U 2 t' y h 
(D[15]-D[14])«^3£, «< 2 tf y >(D[13]-D[12])f4* 
- KR* % tt<'.'8 try 'K'<D[li]-D[04])ttf-*. «S 
4 tfy" h(D[03] r p[00])ttT^Sr«*-f-S. iCT?, (D 
[13]-D[12] ) FlS^tt / — 7^0.RSt*> 5 

"a-1 10° , 8 t'y K(D[11]-D[04])C7>^— ^tttuia 
03 3 tefcV^T^iWA:JM&7*T* 3309fcfeo fc/^y:? 
7^ hP^ftiJ»a53323^fe<D-rv?^^ • /<y* 7-f HE 
3t«# 325T-fe5o 

[0126] EA±, 03 1^0 3 7 JkTf^ * 1 
6 f^^i-J: 5 **WJcJ:5****St'lt<o*J«PiaiS 
ti, mtg<D££/&-f-L s i . y u-j^^-y ; 4&mjES 

[0 12 7] SkTs MlELS I 2O5fc«*tl;fc;WS01© 
><y * 7-f hlHIBftttKl'Olr^TffMlciim-f 3„ 



[0128] 038 tttWEWtt?*-- 3306 
[0 12 9] 0 3-8tC*5^T, R, .G, B8fe&7*— 

bm&v'-f (y) ^*^i-5»^w#feco#j-&(4TS; 

[0 13 0] 

IRUUSt*-*' (Y) = 0. 2 9-9XR .<*) +0. 
5 8 7 XG m) +0. 1 4 4 X B (W) 
r ftSr/v- K -7 * T t?iE5tl'«iar 5 r i: ti®&t&gt<?> 

T'£j& $ Hfciiff 7- * {4, UStVWF?'- *h*l 

ttoM&micxy rtb5rH?ai-s r t 138T 

tt, R, G, B;&S&* 8 t'y h CD ^ ^ ^S*^^— ^ "C 
fc^i b,. Rfefi*-* 2 t'y hi 5 fc'y 
h t'y h-TSr tt?2t?<D^i:* 

9. nt'y h->7 hi"Sr iT*. 2©nJt©Bfe3li* 
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5) L, G 1 YbAVy bttpHZisy h 

U-fi-*>*«wi-e±5C-(*l) fc*H"«-nEififi«Bl* 
10 13 1] 

[ft 2 ] (Y) = 0 . 2 8 1 X R (#) + 0 . 

5 6 3 XG (St) +0. 12 5XB (#) 
HI 3 9 tttMBatt&ftttttfflflW .308©«tBS1»^ElSr^ 
-To. Ill 3 9 (CzfcS^T, 390lHipo«ffl)WMSrKfti-5 

ttttttmKgff. 3oo2ttA*4awwi«<piMMictriije . 
v ^-r a -r 5 a»«r'j* mi- s a* im*?*— * mnnt 

^ffigU, 3904tt^cDftt>{6:V^|B^©'7 f — 

-T Z>m 1 RfflKRtt*. 17 V* , 3905f±|iD C < 2 # g KHSl, » 

«S«Of J -^^*,'7Vh-t-^m2|Sgl)IIS^* , 7^^, 39 

06ttiRi ix ft tiiv^c^T^ 17 v s-rssi n m 
mm®*?^*, 3907f±iiao«ai»infc*jv^Ti*w© 

K?yf v 3908»±|fi]£< 2#B©««©5V*tt»*« 
If -f" 5 ?*-/PK?yf, 3909 (ilU C < ft t> « 
1/ «©f- * Sr«^i- 5 % n -f - * K 9 y 

3910tttWa«lHWI««* !7^#: 3904©* l7X hffi 
SrmffiF-f-.SmffiFSWlHlK', 391U±R D< iiufESg 2 BPtH 
$67J 17 3905O* -7 V Mfi£r2 *m^i"5 2*m{g 
JR*Ib]&. 3912fi|R)C< tWBJRnira««#l>:'* 390 
6©;*£:/hffi£n.*m{g-r5n*m{g|ftgniJ8§, 3913 
■ ttllWB'S-*llEIKjoa*f f — ?*rlDjli-*iD»0IS. 39 
L4fiMKAng0SS. : 3913©m73£n * m -e6fcg>t"* n * 
mftgllB; 3915tt«HEBlHlll& 3914© tilTJ 
Siffii UtiSWtaTWIf-i' ■• y^£ 
$-*^-tv . ... . ■ ' 

[0132] , ttmffiMK^A 3901tCl|H3c>^fcb« . 

•7— f> • ;w K7-,->f ffl©5 o y ^ t 'iS. * 
ft. A*»»»ll»»Sas 3902»CA#£$McK*ti-5 
*MMtt*r19!J&r<5. - d LTA7j£:8H$$r 2 

5 6mm (8.fs/ h).. 8 1>© 

^ttigp 39031c: A7J-r5o - ^ -CliA738*^-r — ^ <OP§ 
MP,. ttrlEA*»li^«a»K**B 39p2d»fe©^«« 

BWMfiHttA^^WWIW*^ 2 5 6 wn. ^SJifc?)* 8 
JbSii:J:D.3 2|«l»0|Wi4a. t£oT, A^U* 

Z< U ■#^W©*il»t:'>fc<i"fr«*«'^* 1 . ft' 

BP^^ttJ^ 39O3*»fe©*ny*fcJ:0J|ilWfPIfllJ$E* 



55 

UpSt 3904, IB2HtPft«*^ i >'^ 3905Rtf. 3?n 

pgS@«B«*.!7V^.3906-e'S-|Sgp^«©f f -^^Sr* 
!7Vhb, .ffil^UfflmflSM&ftB 39011= J:,S»3£»IIII]© 
HQ. JBl^-^ • *-7WK7 5/f 3907, ^2f-^ • * 
-7V.K5yf 3908,5. tf, gSriX-? • /H'7yf 

*Ul*rfT5. iW&¥3Jfii©#itH»±, WI3|gipgiSti«c* 
17 V* 3904, %2mmm$.l>V>* 3905^t/, fnPg 
WflUfc&fci'* 3906_©<frtti;*>«;#*,. m{gJftgI5]B§ 39 
io, 10, 2.*mfg^3SlH]8g 3911, . n * mfgfU^lElBg 3912T* 
ft* U #tti7J Sr^P^ESS. 3913-C*P3¥, . ^r© UJ7J £ n 
*mft*H]B 3914-e^U,. .-tOtU*Sr«WBtta»!M 

-/v K5 y * sgis-eqz^Sx-^ i r. 

BfP»4r**U.. *{FJT*tt3,2..i.)i5„.^ot, 
0?§ 3910-3912^1/,; ^PgLlfilK 3913& 1 6 tfyhi 
. fifeti-^fi, ^SlelSS 3914f4n *m=8 * 3 2 = 2 5 
6 -Q<DVt&k*£ *> , CI tUi^lpJ 8 t's/ h<7>->7 h^S 

[0 1.3 3] 1214 0 KUtrSEia 3 9\^jrm&ftptfi&n 

. ^m-C-^-f. ®4 0 T'fiBufEHI 3 9--C©ttW©— «i L- 

Tffl V>fc A*^««*r.2 5- 6 ^ , ( 8 \f y h) }. 
■ Sr8^#JicR^TJ«, -A^lWfc^^OjSWfcflri UX 
GA (1024 K^hX76 87^ V) i: Lfc4§-&(c:o 

[0134] 04 0^*31^. ^mm^tst^m 90mm 

HP)Mf-t(inV S ync)^^,,**^fflPHlff-§-(inDtmg) 

30. £Vmf$tZ*l, *»4**5f"r^tt** 3 fir»JHM«'*(i 
. nDtmg) 36s*a*«r© tiU 

iwHSfi-5fc«)SKIW)^f-§-(inVsync)<75^-r 5 ^fT? 

lemCntr) H^fiJffi^ciSS 8 ^#JT'fe 5 fcfe 8 L (ele 

mCntrOO~elemCntr07) , 8 t' y hpg^T 1 "— ^ ©±-(4 3 tf 
y H «r9*a- K L Lfc* ^ ©{iSSrAPSt 

fflm^-dnVsync)©^^ 5 V^*jaifi"« (histOO-histO 
7)„ : iCT#*9X^.©^f±R-Hf|lf**-*3iSl 

40 — 5 r. t L-ft t> © fc-t" 5 i^S7) s fe ^ o 

1"**P*>*0lJ-e«:XGA^ftt?fe-5fc«> 1 0 2 4 X7 
6 8 = 7.8 6 4 3 211, i-/«Cfc*> 2 0 f y h<D* 17 V 

[0 13 5] El 4 1 {CHUIEHI3.9, HI 4 OizXZM&'ft 
[0 1:3 6] 04 lC^ti^tv i*«^*«fiitcj; <0 
so [ 0 1 3 7 ] El 4 2 (ChuIEEI 4 0 LfcATJ^i^Sr 
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2 5 6RHfl'(8 VybY , ' ##i$c£ 8^#J(ClSj£bfct>t 
jgSi^ElwSiJ^-^i: LT,' : X*^kW**r2 5 6P£H 
(8^-yM 2 OSMHfcKJfcU "NfcMft 

MfH0 4 ^««*gEtt 3 2 NrM&0&ttHR£ bfc^© 

[0 138] U42(C*3V>T. #«W*©«E*f?— i'*?: 
m^-f- ; 5^^>'^(elemCntr)tt^fiJ^/!»S2 O^fJ-C'fc 
£fc#>2 0<@fflSU(elemCntrOO~elemCntrl9)\ T&ft'J 

y t —$'<D±&5 \fy hfc-r^- K Lfcife^ttJS 

£D{[I5rJP^i"?) (elemCntr00~eiemCntr07,eleniCn 
trl2~elemCntrl9) 0 ^RIVM® 4'&fHti£fi> 8 tf -y 

Lit* ? (OiJM.^MM't^) (elemCntr08~elemCntrl 
Do -t©-fifec»fWWcov^T»^ MSB04 0fc^Lfc8# 

*IS*tt, "ftatPIJIIiW-S-dnVsync)©*^ 5 V^T'HSt 
-t-6(hist00-histl9) o Jtfc, V^O^mJiWIS 

'&4fUETifo£;fc:'ti>'l O 2 4 X 7 6 8 = 7 8 6 4 3 2B 
§|S S '"i-4*>t» 2 0 fcV b©#*i'*##Bt':fc3. 
[0 13 9] H4 3Jct»EH4 2fcJ:5|5|BI4MWWJ»Sr' 

l 0 1 4 0 ] El 4 3 (w^i-«t 5 fc, mm 4 1 iw^: Lfc 
ds-c^s, #&¥l§tefcov>TfiltfE|2l4 IK* 3" 

[0 14 1] 04 4^buIEEI4 0-Rt)<H4 2K^Lfcpg 
E*fll#^ VMWWIWWW 33iOK:J:5WfWW»©-« 
[0 14 2] 134 4ld*5^T, JfM-l'yhMtiS 

[0 14 3] 

[0C3] titfJPOTIf*-*" (r k i n j i (n)-rk 
i n j i (n - 1) ) XM/3 2 

rkinj i ( n) : ±mmm#-( > vwnzm. 

rkinj i (n - 1 )■ : TttWtWI'*^ f MSMtfflL 
M : AARHH^-^Ttt 5 try h 



JO 

©Wa^M&ftTfl&ttnr 17 1 — is^-cD® 

fitgJLtTfcstwru ±&#wriiww *b*v-Tm 

9 , -'-t ©«HH««© ^t?^ < * 9 A 

$ < * 3 *s , i tufc J: «5 BulE¥*Sffim Sr±E o fcpgfflm 

[ 0 1 4 4 ] HI 4 5 tdtfjlSEl 4 4 ('^ Lfcfgp^5r 8 

v'hpgp^jffli^ . 33ioic i § |^P$iJ19gi5etBS«^;El -km 

■to .... 

[0 14 5] 4501f±AA6fe^T f - i -^©7S'^lHjSSl, 45 
02t*y s/^IhIK 1 4501©m^j^-7 f — ^©rt±&3 fc' 
/M:i5lto & 7 isom±.imffltiS9i 

mtfJ > bWLfe \s v 5 ^ 9 ••KV'tnr 4604f±T4fcRf 
WM81ffl»#W v M(3fe -fe uffrnte, 4505{i 

506tttfrlE^3SlHlK 4505©'aiA*S*t milE7 vf-mHk 1 
4501(Dffi7J$rv y^SWS2 ~ 5 •4508~45ilSrfflV^Tjg 

MbfcffiSr*^-f-?)*^iHis§> 4507 (ituia^^ ass 450 

*9 ■ 45b4<Dmjj%7 y?'\B\'t&6\ 7 45 

12, 4513Srffi^Tiii£L^:flt&-ill^-f-5iP»lElK*'S-^ 

[0146 1045 JC^:-rftiJW[5IS§limrl5lll 4 4 fc^-f- 
503SU 5 , TtfcPgfUWJf^^V MS^Uv 5 ** • "feu 

:?^[s]?s 4504}ctt, mscfrrtvtmzttfc tfcSf^^-r 

V HI§:^it(rkinji00~rkinji08) 4rft7 I^-AjEff 
^bKJSI-S. SJUfSOUMft^-^Cridatat?: 
0])^A^^tV^)t. HSM-^OWSTlftaK'fV'hKJfe 
ffiSrillRt, 51^Lfc2o©pgpr B , ]SriS^UTIft^'7 : -'- 
^ (rodata[7 : 0]) £ ffl^ji-^. A^i*^-^ (ridata 
[7:0])^-^-X.5>tVT^fc, tt5*8ft^'r-^(rodata[7: 
0])4rf#5*T-©®®f4 8 ^ p s/^TfcS. ^o"C*$iJ 
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[0147] El 4 6 KmWA 3 \Ztf Lfcfe b P1Sfii$£ 2 

[0 14 8] El 4 6l£4o^T v >- h^sCid £ 5 

P^PW-C'fi, 2 oSBfwtfr^^^HSr^ v-^fe 

.Stf, ±f4^fS$P^-efo5 8P^P*^#J^(hist00-hi io 
st08, histl2-histl9)©^-a-t, 4pfflPgmMftXlb% 3 
2 P£P»#»1Dii£ (hist08-histll) C>^-£-TW«£ 9 , & 

[0 14 9] 

[|C41 WMIf-y= (rkinj i (n). -rk 
i n j i (n- 1 ) ) XM/8 
r.k i n j i . (n) : ifeWfS&itf-l' ^ r-tSJtffi 
rkinj i ( n - 1 ) : Ttt.Wmm#-( ^ bWfem 

[0150] 20 

[R51 a#»Wr-*= (r k i n j i (n)-rk 
inj i (n- 1) ) XM/3 2 
rkinj i (n) : ±^BI#Ti!§^ V MSJgffi: 
rkinj i (n-1) : TfeftiJW^^ V Mg3t{([ 

t£o buibei 4 3 ic^k-rmm^f—^ *&.W£ltX 
mm«iti-imt it, 2i^<Dfw«£rifci-r ' 
tsit^s, filiate 8 mpte(c#«LfcTte 

XhfttihistOO, ±.timmx&>)M-£histl9) , i!)7U so 

•rttt>%. ^m^x^^tcmm^mwcommh^- . 

-C©PWIS5rm-t- J; 5 f--f 3. El 4 6 XteTtePgflfiJsEte - 
hist04#|Ilti£n.£jB;tT^37i«>. m^BUWlig^tt^- 

(rkinji00-rkinji04).£ "OPgfi" JCsSUS"^., ID« 
±firpgp«g«tthistl7*SKffin £18 x.T^ 

4f@cDtfr^/J?-< > r- (rkinjil7-rkinji20) $r " 2 5 5 m «> 

bro^^iiiifnio^iv^ctp^, mmzm-tr^ 

4-C3$-<fc^^»lt»^*¥^{ttm<h<OJt|!?^ff so 



F B ^P.^l?fcS 3 2 Pt^#Jffi*g6(rkinji09-rkinjil 

2) ufc-^x-fc?.. 04 6 x\±mmm^ ±z>y 
m$t*'(='7'(Xftfflte®tvx7Fvxhz 0 

[0151] ^fc, j@SPg^J;2,^-<^5 ^^<D 
(rkinj i09-rkinji 12) KP£bi\ TtiL. _h&Pgpffi®T* 

fc 5 s ww^mmzmR l.t t av > (ei 4 6 (rki 

nji04-rkinjil7)) „ . ■ 
[0 15 2] &Lh, *ul2E14 6»C^UfcP^WftiJ^5C-C* 
fi„ SulEEI4 4tC^Lfc^HW7jS;5r*^-Lfc±-C 

[ 0 1 5 3 ] El 4 7 ttmrlEEl 4 6 Ufc|^H^§r 2 

-O- h P&IS*J^IH5 3310^ J; 5 ^P^J^gpmiH&^EI 5r 

[0154] .4701^X731*^— 9 <D =7 vf-mfe 1 . 47 
02(±9 y^lElSS l 4701©m^3|ft|fe-7 f — ?<DrtJbt£3 t* 
yhlCiSl t o 8 7^-.**[Elgg., 4703fiT&|!gP, 

r^. 1/ f • -fe i^i? ^ [HlSg., ,4704(iTtt^ 

{MSf^^W h^l^v 5 ^^ • -feU-^^illSS, 4705(4^ 
IS 3 o(D|g«ic^^tVfcT^I@, ^^PgP. 

7$ • ±u7?m?& i703m^©9*jiosr^-r5.3 

t o l ir V9 9 ESS, . 4706(±p] D < MIE 3 ocpfHJgct^ 

tSTfiltflWi^ v b&feu*?x? ■-tuff® 
8S 4704ttl^l W 5 *> 1 0*m&L-f % 3toltW^|fil 
SS, 4707fimffBJi'tePtPfl!l3 t o 1 ir * [filSg 4705 
T&PgmRlJ3 to 1-feU^^lsISS 4706^ 
^tt^M^fS^lHlK, 4708fiHUE^[SI8S 4707(D 
m73^*iBuiB7S' i 9 : -|H3?Sl 4701©m^5:7 s/^lelSS 
2~6 4711~4714Srffi^Tjl^Lfcftt5r*^-r5T 

4709tttfj|S 2 ^SEcD^|H]SS4708cDm^^*:W^-fH/i» 
Sril^-T-5 2 t o UrU^'J'lHjgg, 4710I4buIB2 t o 1 
-fcl^*|p]gg 4709<Ddi7^i:x SfliET^IHIiJ 3 t o 1 
•fe ^ESS 4706OtU7tlSr7 S'5 : -|fi]?S 7~9 4716~47 

[0155] 04-7 l^-f frJ#P|5]SSteffl!E04 5 KtjM" 
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ffelfflllBl&IBfS, Htif5l214 6 izmi-fttRBtf-l V KPifl©tt 

YWlfe^'s** • in^^ESS 4703&U 5 , TtePtfiWJ 
tfri^^^ ^ h^^i/'v 5 ^^ • ir *0SS 47041c (4, 

Lfctfr^-f > MS^lit (rkinjiOO 
~rkinji20)£&7 U-AHfrbft^felS^I-S. fe-o 

i: , P&1" 5 2 o©ifri&#f V hK«fflDSr"WR U ii& 
bfc 2 mmfflf$*ffiM LXWM.7 1 —? (rodata[7:0]) 
*&t)1r%o XJlWIfcT — 9 (ridata[7:0])^^.^t,ix io 
-C;4>t>, l±l*|!^7 f — ^(rodata[7:0])S:^5* t?©il 

[0156] Wffi0 3 3 id* Lfcf^^/i' • ><■ -y 

HSJtSf 3325^0?, y<y^y^ h ON/OF 
F«-§- 3326*JWtJ;5W^$iWSO ! , tftilitSftefe^J 

[0 15 7] El 4 8f4fuSE-f >v<-*g« !03\Zi=rtZ> 
m%<&'&m<»-mx*1b% 0 Xtsb LTmJESrO V~3. 20 

^Jtds^ki-stro-efc^o l-ft^A^mjEaMg;^® 

V^/^/V^ffiT 1 a.— r -f f4/h£ < r ©7^-7 

to i f*?9)V • /•< ;/ 7 7-f S8H3tfi# 3325&MIE* 5 , 

— * 3215»C-^^5r. D/A=J>v<— * 3215*»t> so 

fflMH57tn^- hWfc«#'3327fcJ: 

[0 15 8] H4-9fctWB'<y*?-Y h«3fe«l»« 332 
3&tf, 7*y J^ftflfpffl 3324tcJ;5»*$iJ^U 5 > WiM 
ffttakWaWo-WSrSH-. 7*y 

[0159] H4'9 -Cii, igi£-t-5=&7 Iz-iWUf- 

[0160] -JtticKft*3KK11-eiblBSr**i-5» 
# 5 ttWafttSUktt, l*v*^©#fr»cJfc'**»-ft fcft 
v^' • ^v^««r/h* < 1*5 r Bf <^lfcffi>£ ft3 w ; 
IfcteStUTttWIBT^ci^ • /<y^5-f hW3t(t* 332 



42 

mr^^iv^mT < -fa. jgicnt^eft 

327CDmffi^^Srift< U"C, ^ytyJ MJltf-fSfli 

fffl^f4«g#*7-* *:*m Lfc&©7 u-AKfcf US 
BJ4.'9-ef4W«^#tfeWf f -iS , i:» 1» 
©Hftas^ixSrwl-. l 7 u-AJW 

±o»MS:K1-5 - 1 i « ttW*frSl**r*»t-* 

»*sbNl-5± 5K:WWS.' -f-Jfctofe. 04 9lc*5^ 
-Cl'7U'-A»3WkHf1-5B»MSr "a" iU 

RSO^y V^»»f*aL— y-^ifcB: "b : a" i ?S 9 , C 
OJt»±BJei:1-5. *#J»fcttllWBH3 3©^y>-^IW 
3324^c:*;V^-C, ^-f 5 ^ffafflU 3303d»fe©SE 

jgm^-r 5>-* r flr*-3305S:ffli#^iww-fs. asio^ 
5 v t mm vtcw&iz (4, »ftjfejKc>.*^w «ft 

't?f«B3fee-f) tft^fcfe. K)®(?itWftv^$fft^ 

[0 16 1105 OttfulE04 9tC*1"— ^!»C*5^T, 
»«^*^m7*-^^±5S«fe^J^ro-0ilSr*1-o 0 5 
0 \Zio\,^xn&-fttt&tii-T—'? t LTI4. tuK04 1 \Z 

fiEt LtXGA (1024X768) i Ufc^-S:^1-, ^CO^r 
1, 7 U-A^OS*»l4T* (fc6) tft^o 
[0162] ■ 

[ft 6 ] 17 U-A»B**= 1 6 2 4 K -7 h X 7 6 8 
7-fy=7 8 6 43'2=C0000h 

V^5 0 ±tt8 t's/ hf4l 6Jt*t? "COh" X3b<0. 1 
0iifc-Cf4 "1 9 2" tft5. ^oT, *&*Stfc8»«U 
fe.B^©#tS«sp*&^K-f >- H ft(4 24jK^>hift5 0 * 
CSJT-I40 5 0 IZtfTX 0 fcUWfcJHJ£*f* i'tX. e , 
f x 6> h©#i^Hta® (128-159, 160-191, 192-223, 
224-255^11)©^ Vhft^^H-ftb, 4 8, 4 0, 3 
2 , 2 4 tK-T v h ©v v?ix»» J: 9 tc^ v ^^a-tc^ S V^lft 
*i««U, ±IE&l^-©^Sr^TSt^SWfei*JWr5 
4 5tLfc. 

[0163] 051 tcSfi|E0 5 0 b*:|ftift3fi|^*# 
[0 16 4] 0 5.1IC*iV^-CW3t«5Hfi*«©»fi-, * 
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t> b< f±, 

C3a^Nfra»i*-'Jv4 O 7 U — A ( 1 7 V- — A 6.0Hz© 
*W4i-.5i:7y £frtr*|Ui:i-- 

So . • ■ 

[0165] £JLk, tttCH 50,51 T'fft^ Ufc«ttlM 
WT^* ]) XAtffiot, ttffHEl 4 9 ^ bfcilftifejf* 
©ffl|p*:«$.-.. ... 

[0166] m 5 2 JCMIEI1I4 9 fc^ b*:lifrlE/< y * 7 

hM3bffiffA 3323^t/, 7*y i/twmn 3324^ <t 5 

f . 

[0 16 7] hubEE14 9fcjR?— W-CI±» ftKft&ffiA 20 

mmmtiziftte./* -y ? 7 << hW3t*u»» 3323.Ki.fc 5 si 

«aSB7*y >?ffl&& 3324K«fc37*y 

li, IWB/<y*9-f hMftftOfPA 3323»c J: 
©#J»fif?;b1\ »^*J*t«}*tt4.b-C*5#\ iiufE7* 

y^tmmn zsuk. .tor, tts-^^mx-^t^ 
j£bfcpftftHj«£r7*!J istmmii'&ttxftb fcw-efo;. 

©*J«flH§-tt» MIEEI4 8K*U^^-^HS 310 

#1 0 0%t45J:.5fclW»i-'5. &KiWlS7*y v*»J 
flpgB 3324f*iB®»£^cogjc#«t bt, ^®ffi©Tlf . 

^otWlt. HuiE7*y ^^&^<D^/v^tiSr^ 

b, B&^^lc*j-bT(4^ra7U-AT*mi 
tc05 2 ic* bfc— 0!|-Cf±7* y >-^^v^*g^3.— 

"a" tU 1 71 — J»<D'&¥\Z.7' V >?1&J&*ON-t 
5B*W«r "b" iLfc^C7'yy^»Ti-f^tli 

tS SIOSW^O'* — 7^ — *t L'C/<S'^9W FOON 



[ 0 16 8] El 5 3 ktfrlEIH 4 9 , El 5 2 bfcmilE 
MSftWSB 3323#U\ 7"y ^ftslJPgfS 33 
241; J: i JWftftflttftT* »Wtf»t3k#lW»W t ttg'JcD- 
0ilSr^-f"o 

[0 16 9] E15 3CD0iJ-C(i, huIEE1,5 2 £3* Ufc— « 

5. i-.*;b*>Ei5 3icis^T, ffifcyvytftmn 332 

4ttftWlS)*©afc»0!l4. LT, *«Hffio±lffflia^k: 
RMSfc-frfcHt, 1 7U-AWHU^ic7*y y^twoN 

b X , WIST* y V * ^<p./<£^ <g £ ^Hi" 5 c 
7*y v^A-T.ipgxa— -^©^HSr, /<;w^©itli 

ei 5 2 jc^ vtcmmm. 1 7 i<^i.»iMi»isi-aB*M«: 

"a" H, 17 u-,A©i^|c7'y >-^&^SrON-f 
<5BSIHJ$r "b" ibfcBRoyy^^jfiJgfa— y^Jttt 
"b : a" 4*9^ COJtfdJWE^ttliJ"?*-^ KAtJC . 

*«5103W<1'>'^ — 7i— ^t.b,T/<S'^7-l' hOON 
/O F F ft!)^l(D^-T*^rO fc i6 . . tR.ffltt© fe 5 ffi «t»ffi-C 

[0170] El 5 4 (imilEEl 4 9 v . El 5 2 > El 5 3 tS% 

bfcttE'1y*'?^bWft»j»as 323Rr/, ,7*y >-^sy 

[0171] *^Jli, StliEEl 52. EJ 5 3 \Z7jk b^-fd 
W^^iaii^fctQXfcSo f*fc>*>. El 5 4»C*3 

LT, **l®ffi©.^*iliffig|5^»cMi»Sr-^fc-ti:, 1 7 V 

$b«cw^*«mi7 f -^©^«fe^MJCbT, stjiE7y 

«k 5fdbfc:t.<DT-$>3„ ?tot|frEl5 2 1 El 5 3 ^ 
bfc«ISI«, 17U-i«Pgi:gt.5^]5; "a" t 

U i 7 i/-Aoi¥t7i) y^r^ONts^fP^ 

"b" t b7t^CD7*y V^fe^7 f 3.-7 i ^J:fc(i "b : 
a" 4*0, w©fctt»«#*&ffl7*-*KttJ£bT£ 
tol-5, ^^c, *fi»Jfc*SV^T'b,. SftiE'f >v<-*£« 3 
103©^f^^-7i-^i U^y^7'f hOON/O 

F.Yumwi-xmtstz.ib, viPiite.<Dhzmwmfi£xhz> 

[0 17 2] El 5 5(CmJiEEl4 9., El 5 2, El 5 3, El 
5 4 Ltcnl)%Z;< y t 7 4 h^?tftiJ^]g|J : 3323SU 1 , 
yV^trnmU 3324fcJ:5WSflJPSU 5 , t5HI?»734: 
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©f TJH3feflilfPfc#'5 O F F JHIW^fiFfti-* - £ fcft 
[0 17 3] 0 5 5 (C^i— Mfi. ^KbSr'akSIUfct 

ttws»t*#t=» ut»4W 

IE04 9lc:*Lfc— ftfttiK ^WSOTBiffiSP^t-M 
SJ: 5 fc#J»i-5'.' i-«t>*>, 0 5 5 fcfcvvt iyu- 

^SEJEJt^— J*.f* "b : a " tft <5 . r.©Jtf*@jr 
s/ -9 9 V tefctt^S 5 H t "C»««r±'" 

y> 9-f htf J:'*IW6iBlf*^**»fl"K:*s " 

[oi 7 4]-'*38'woHatWiJ:Hff» Bilfe^— *©& 

[0 17 5] Hl£*3gW©flli0JfcJ:*btf; Ptf&x-* 

[0 1 7 6] 

£teitK ^*lB«i©Wi«*^J;<|pi±i-5i*»c, 
*«©»» SrWiW-f* t ^ 5 5 <, 

[0177] xfi, $t&mt<D*&t 

[0 17 8] Xtts #*9JfcJ:;h,fi, 
[|21®©18i*^SiK] 

[0 1 1 *j8Wo**«* j e^a'—A'*r«it Lfc«A*. 

[0 2 ] *38W©****iK11©3tW«Sf©'W*ft*4r^ 
1-0-efc£ o 



45 

[03] t'f. hSl3t«*= y "h *fl!v Vfcttft** 

•' [0-4] w.-rm%M=*--v v&m^itiR&&fF , &u.<Dm 

[06] *J»«)*|as? h»ct5»«^«FSr*"t-H 
t?fc5o ' •' 

[0 7 ] ,3t«K:*BE«tf ^fflv^feffifi^Sawat^- 
[0 8 ] #38|fJK A'S^O-j^M^ifl'triaKi-SMfPia 
¥g©-0ll£^-t-0t?fe5. 

[0 9 ] ^Wt'J:'*'^©jfe«jS<rJt*©Ri&©— « 
' Sr^-r0T*fc5, 

[01 o] *ftwiz&%ytm<D&tf..&ftit&<D®j£<D- 

' [01 iY*&W\z£Zm&<o&nkttfflM<o®fe<D- 

[012] *»WfcJ:«3tjR©jft«*fl-Kd3lt«flcih» 
20 BB'©KJfe©— ftlSr^H-CSi'S.- ' 

[013] *^W^«t5f--T Kv-T Ka#«is= y V<D 
— MSr^i-0t?*>5. 

[014] #»9JteJ:<5lNf K9-f hSbWRa=y KSr 
JB^fc«*8t*3t1t K8Eft**««) ©* 

[015] 0 1 3" ©«****!£« fcfflvvS'f 
B©BeeSr^i"0-efo ; 5o 
[016] m&m&x$>zw.Tm<r>%m=>--y 

tbf^*S*^-f:0tf*>5. . .. .' -. . 
30 [01 7] ^Wtci^-y-'f hffi3tiR=-=y K© 
iWWisiB©«lritS:*i-»-Cfc«. 
[018101 7rt©^-T yi?>yfflffl&\f&2 5©-M 

'Sr^i-0Tfc5. 
[01 9] 01 8©^^s/^^^ftlJ»0K2 5ICjt«3± 

[020] ^5fe©^-7V Ka»3ti-**W©W >v^V* 

[02 1] *^Klc*5WS7 i '-^J:b^©^tll^-<^ h© 

40 [02 2] il 7rt<D7^yf-y^$J»[2lJg2 5 0-M 
Sr*i-0T*fe^o 

[023] 02 2 ©;*.-< •y^>'-yfflffl®& 2 5 SrKWt' 
5 ^©S^MffiW^fiJ^^Sr^^-Cfc 5 0 
[0 2 4 ] 022 ^-Y y=f-l/t?<®mwa& 2 5 -e£j*£*b 

[ 0 2 5 ] ■ W \c X % iKTajtWa - y h ©iHWIillS 

[02 6] 0 2 5ft©;*-* y^^mmm^2 5©— 0"J 
Sr^1-0T'fo^o 
so [02 7] 02 6©*^ y^->^mm\sl^2 5\Z.£9± 
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^§tl5»W«f"B L 1 ~B L 4<D^ ? y^0T? 

fc5 ■ 

[02 8] *%KtcJ:5^iii«©*^®«.tlS;Dfc5t 
[02 9] [112 80)*^ v^?W?m%2 S\z£ <0± 

[03 0] #$8^l-J:3.£fr;Wii^0!&6 O0)#;&£ 
[03 1] &&W<DWJ:-M\z£%m£k$i7T;*i?~-'i' >° 

[03 2] *l6PJtCj;5^fB*^v?=.-/V« : ffi^|liS 
-t-5TCONa*gro«EB&^0-efc5o . 
[03 3] *5|PJ^J:5T.CON«tStC^-r?.LS I 

[03 4] #$SiEKJ:3i!5M&x-*^m «&^/EM»>-* 
T T LStf, TTL^SE1») AfflTMf -§-tt«60-T? 

[035] #3893»C..}; 57U-A^!) fW^gBtW«EIB&;- 
^-T5>-i/0-Cfc5„ .20 
[03 6] #3893^.}: 3 K7^^~ • 
• $4 5^^0t?fe5„ 

[03 7] #389!K<fc3'rv ? *A'- ^s/^'T hpftfs 

[03 8] *&w\z£%mmT-?£.f&fflw&W)ftw.i& 

[03 9] ^0^{C±5j»^^m^JPa5«liS«fiK0 
[04 0] *56B^tCj;5»^^tllgi5cDK)f^*^-r^ 

[04 i] *&w\c£.zm&ftm&tiifflwmz£zm& 
^^mmmmmRxf. ^mm^h^m^m^m 

[042] fr&wKxzmmftft&m&ti-mx'ibzm . 

[04 3] #38930)04 1 (c^-T— fisjifiSij'©— ^iltcj; 

[04 4] ^Bj(cj;5iff«s^i' > hmm®mmiz£% « 
[045] *&w\c£%mmm > mmmwmzxz 

[04 6] #38930)04 41^-f-— mt &&}<D— 
[04 7] #38930)0 4 5 fcjjv*-— ^JtttgUO— Ml-«t 

[04 8] *«WfcJ:a^ y^-i?SSl:fcit5m»- so 



4» 

140©-0ijT-fc5o 

[049] ^Mfcis^y^^.m^wwaux^ 

[05 0] **KK:J:4JME»*«mf*-^^J:48Mft- 
[05 1] #3SWK:J:5^WJ£*#«fcf£ofc» 
.[052] #38930)04 9 f±SUo-«Jc J: 

[05 3] #38930)0 4 911)!, 052 «i tt 

<fc<5<> 

[05 4] #$8930)04 9, 05 2&U\ 05 3^*i" 

<o— mxh/bo ■.. 

[05 5] #3893©04 9, 05 2., i5 3M. 0 5 
4 fc^r* - — 0S i: ttffj©— «»c J: 5 /< y * 7 -Y h VtiMWfP 

l-«l6]'«u 2.-JMWi, 3 4 -3t#->- h 
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